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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1st n-value data string and p-value 2nd 
and 3rd data strings and sends a modified m-value QAM signal. A 1st 
receiver 23 uses a demodulator 25 to receive the n-value 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n~ 
value 1 st data string is obtained even with the receivers having only n- 
value demodulation capability in the case of n<m. 
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mi 2*ihbT, 'M©7>rt2 2T-§f 
24t:i!) gtefg^* 4 P S Kfs^i:^^ bTaW-T 
5. ft 1 « 2 3 tt*3fes ry^;Hi«5 1©4P 
SKJfcl±2PSK©if^§|IU 7 : i?*/l>TVtm 

^ o 

[0 0 4 3] H 1 9 i*ft 1 Sfs^©^^n 
30 11 2*fe(Oi»ft7>ft2 2"?SfiUfe, lOfgf 

t* a^sb 2 4 «t »> a^/ b mxkt&mtamm 1 3 1 1 

n, *^ft 1 ttffl&ffllQlB 1 3 3 i:ft 2 {iffll^^lHlSS 1 
3 4 tit), ta^bT^SfiJc^-As&^&ALbT^^ 
ti, 5 >^«8ftmil8Sl 3 5fc«tt)*>f AXD^ h 

sijfc*^aib-r«»S'j$ns ft msw^nigg i36t 

ft 2aS'JS^HlS§ 1 3 7 tC «k t> 2 o©?4S: Lfcm^{f ^ 
(*ft 1 T-$>jm$L%!> 2 3 at «t t) ft 1 5 s -* 5iJ{C«|g 

40 [0044] cc-r-Sfiff-^*Ei2 o©-<* h;na*ffl 

OTi&B^-rS. 5=^.*;Uj3HB«|5 1©4PSK©3I«S 

mzm-^^m ise«2 3fSi$nita, ^bein 

M^ J P>'1' X#:£< «C^SS!e<]«C^T*{*ia2 0© 1 5 
1 ~ 1 5 4 © 4o©i^-CSt5. 

[0045] b^b, m^(*fej@issip©y''f ztfcmm 
(Dmmm.fr ^mm & <D&m* § it §<i $ n & ^ t* 

{i^©^ffi©^)S— ^©teffltc^rSo fs-t^*»e> 
(SI ix5 i: W©« t flS'JT- S & < * S & 5 - u - 

50 T-§^<^eSc as^©a^T-*,is^^titi5-b 
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i^. zcommzz Anat^m-r^o 4PSK©pg#s 
m\ti<Dmm j %& 1 5 1 2 0 © 1 0 - a R1 1 ^ 

A RO , I 0-b R1 | ^A RO ©^T*^-r^l#giJffi^l 

5 5 £asj:-5 ce&S'^AfcKjrrftBu 

S#S^T-gtlttlt:ilT-tS„ 7>Ti-2 2(Di$>%.Ltz 

t tnK±TO>>7r AfSHT ^ 5. HI 8SC:fottS 
2£{f e^CDJE«l±JB 1 2 3 CD 4 P S KflM£${3*g 

*IfiS, A R o(:%:SJ;5l:{:l^tl> 0 z<DmiMM1&M1® 10 
ftSrAToh^a-rSo CI©- hici D:p>^2 2©# 

QAM, 6 4QAM*ge-TS»^SBlgfi 
»@2 5 (a) (D«tai-2l(g«l* J (7r/4+n7r/ 

2 ) ©ft^ioffiit 8o©<s^&£e«ua&fB-r*x 
a, 4 3i«*scfc:«tt)«ai*ss^Tf*s. 025 

(b) <D & o iznx/ 8 <Vi%mcDmm%±lZ I 6 V com 

^^mm-ttmmm^n^.mm 1 3 1 1 1 6Mfg#5*, 20 
©»2S»«£;fr a; 5 z t tct ^ e^iSw»ia l 

M4PSKI1 6QAMSEWe^©«jS«*if»Kfl 
CC^qAi/ (A1 + A2) =tan (tt/ 
8) fcft£±?5;:^M$l©«^j&£!B:^b&«?-;h.tt 

©S«a©«^^(Sig^lS/^HIlIES 67©i 

0 Cfi*>&ffi«B: (118) ©Q P S K{f ^(Dm^&tiL 
SSrAM^©S^<&fiat-S- C©Jtl§rfg 

1 S© «g 2 3 Ofli^^ffi«aWSP 1 3 8 tt«^©ffi« 

[0046] jfctraenicRoias©^^ h;nasffl 

^TC;iT-i£{I«U©l 6PSKO»©«^*Biip§-rS 
i;S9©«fc-5fc:{i- ! f,&8 3©zMP<^ b;^|Sj©tEHA 
,41111 8©-r^^;i/Slfs«i5 l©4PSKSfgS<stH 

*A T0 j; <n. -rs^, m 9 ©ig 1 

,£8 3, 8 4, 8 5, 8 6®Ifli^-C^til4P 

$12 3t?Sebfc»^ ;©4o©ffMi20©S 40 
{f^ h;na©SBi#*J*«Jc:AS. fct, Ii§I 
2 3 ttm 9 ©«-"§;& 8 3 , 8 4, 8 5, 8 6©V^fl 

ss«bT^^2 o©<f^j&i 5 i tmmL, (id 
* (40 8 Lfc j: ? t , mmn i ©i« i asm^&m 

9 1© (1 1) , og^fgl^-^J© (11) f$ 

« ly'-pmzmmzti&o o*d, ^ ifi«2 3« 

16QAM&b<tt32QAM&b<tt6 4 QAMCS 
iiMl* 1 ^©^^!^©^©^-^^©^^, SB It 1 50 
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— #?U©2 b i t©^— #(Dfr%mmt2>Z blZtiiZc 

z <Dm-&izm 2 r-zwpm 3 ^-^ n(om^i±±xm 

1 ~SS4©#»KI^6i*9 1 1 s r- 

? ^i(D(m^comm tz \-mrn & # x. & v ^ 0 b*> um^-x© 

[0 0 4 7] fcU «SO^«|fS©tB*tlS^36 s «:-v^ 
£> SI 9 © «t a «ett£*©fl|-5jS*"ffitt*a;©— jR© 1 6 ~ 
6 4 QAMT-f*g3lT-§So b*>b, Suifi© «fc -5 (C«fe±e 
j§£:3ev\ »Ml2i£T-tt®M©M* s lix. S £fl%±l,f 

So C©«JBttD^rs» h©trt>±Jf3^ b*»ttW3rp«rt 
£ >>£<£&&vMR&i!i#"»<. SISili^ttaOKiS© 
«^2 0W, 0 0W~2 0 OWgflrTfc 

^T, E9©<fc?&fi^.£^8§gS?j5$© 1 6 Q A 
MT-4PSK£{ra£b£5.hb£*§-£rl 6QAM©Jg*i 
tt2Ai = A 2 T*fc5*>5>3A toj&S i: & t) MtjX mM~t 
Zt9te l &mtl£Zo l^£t££:fcfc-ti:5fc«>JC4P SK 
©9fig©a##i&5-?fc&. ^4PSK©il§§« 
<fe/J^©T>7 L ^-T*SM"Hltg{c:b«tdi:-rst, SiSE, 

tt® * nt ^ s six- a ci tus. \i<DMjj % z t izm 

bV^ 0 #|£li4 0Wffiy^rATii3 6 OW-Mfc^D 
[0 0 4 8] Z ZX, %Z-Xfr&£WfrlZ±XCDg:mm 

A s iHjb^s$©7'>^^©^, mtm<mmt>-&c>^$£ 
ms^&jjftftMWiftmv^^ b*>b^§^©sfts 

T > ^ © SfS^P i: * H^r t> & •> ^ t 1 a 4 m x 
4 tfffcftteS^SA^J&T- 15. 
[0 0 4 9] ;n4I*fi5t:l^.5 i: 4 P S KH'M© 
•7>y^j-%m^tzmmX{&^7. h©Sff y^xAT-gi 
$-M-§fI#i!(&ti J Pl-o ifcC 1 6 QAMtttp^T>^^- 

AT?geS#«J(f H D T V^©«^Dfffifitit 

-t^4ffv^^©S:e*(c*f*t:^-rtLtt~>^^A 

f£ltT-4 P SK t 1 6 QAM, t) 6 4 DMAS 

[0 0 5 0] ^J^.tt01 0©J;a{c:Al=A2i:/feSJ; 

A(4)tt^<^ f;i/9 5fIII-?, 2A 1 2 ©^*«i:ft 
So ^ft©fitgA( 1 6)tt^<^ h;i/9 (A 
n + A 2 ) 2 + (B, + B 2 ) 2 ©^F^gi:^So 
[0 0 5 1] 

I A { 4 ) | 2 = A, 2 + B 1 2 = Ato 2 +Ato 2 =2A to 2 
I A ( 1 6 ) | 2 = (A,+A 2 ) 2 + (B3 + B2) 2 = 4 A 
to 2 + 4 Ato 2 = 2 8 Ato 2 
I A(l 6) I / I A(4) I =2 

o*t), 4 P SK£jg{rr £*§-&© 2{g©iHiI, 4{g© 
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Sft^3 3T-§{fT-^^o 01 o©«^, mi^-toft^ 

^9 lW^f^Oft^WiA^fe^ 4PS 
K©ft^;£^8Eilt2 A 1 £J£^3tA 2 /2 A^S, A, . 

— <fc?£:-f&i:2{g©J£(iI©§{l*iSS, i*;i>3r 
— T*(i 4 {g©g{i {^ga^S t £ . 4 {g©§{i®E £ 
f#i.(C{±, ?|2g{fSS3 3©7>7^3 2®*gr 2 J 
fg 1 §ff^2 3 07 >7^i~ 2 2©3M£4 i Sr 1 £lt^T 
2fg-T'&t)*>r 2 = 2 raC-rftKiVo tfllxfcfSI 1 
Wi 2 3©7>^A s iSg3 0cmS:£>g§2g{i£l3 3©T 
>^ifig£6 Ocm £im (£11131-? -©Ciiti 

#&Ci!l *5 MlTftfcEH D T V^ODgf fc^it— tf.X #[b]— 
^y^jlX-^tttteZo It— t*^rtS* s fgtf-rS- i:* 
§{f # fc£ r > ^ i: §{g^cDS» tc H.£r o fe #©-tf— 

©#^=3* hT-fe<tl->, £~T% 4PSK«t-b-§i 

(Dtzsbizmis.mmmti-ff'^-ox^^tz/sb, hiio©a 
^tA^ttmzx^ 4 p sK(Dmmmt>t,zM-rz>&B 1 

6 APSK©&{fm*>ifcn 16 i:fg2§{8«l3 3©Z>? 

[0 0 5 2] C©S3l'fb^ttSfetolt#UT5V-?.i:, 4 
PSKOifri}g*Mx^^-li( (A, + A 2 ) / 
A J 2 fgi*l£n 16 i:;£frf i>fc> ^16f6QAMT- 
Sff-T-i. i: §©«^F^S§gl(iA 2 , 4 P S KT-^fl-r 

& i; gcDm^&mzmit 2a„ ft^F^ggst©tb*tt 

A 2 /2A, T-&3fr^3T>5^ffl^f££r 2 h-f 3 

til i©<fco&H^&£o mm o i itmm^^ 

^-fi*n ie i:|2§ii2 3©T>^^2 2©*flr 

2 ©n^S:a-r<, 

[oo53],^io2 itmsm it^©**^© 1 6 q a 
— %<&gt. u^gffltfjT-te&v^ 0 1 1 *>5> n 16 ?: 5{gw 

±tf J Pl,T&!g2§{f#2 3©7>^-^f£r 2 f£$« 
[0 0 5 4] »M©±lllr. ^l*^«iPS^^^Ti5t)s 
#M£Lt^;rfc#H,§ '©i^ii 1©M 

jsi 0 3ffl»-mt. mz&zcDmi$ l f*it£t>mz.&& 

1 0 4(±^{f^*;i/:¥-4{gT-l8 2g:{ggS2 SCTV^ 
^gr 2 {±2{gfC&3o ,£1 0 5ttiil{I^^;u 

^-A s 2fgT-r 2 l±l^5fgtZ75c?). Z\tit>&, ^ffl-ftiql 

[0 0 5 5] n^SiiVJ^"^-^^!^^!?:^ 

-fzt 

n ie =((A 1 + A 2 )/A 1 ) 2 g 5 
A 2 < 1.23A, 
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ui otf>t>ftim^&m3c>imz2 a(4), m^mru 

Z 2 A(IG) tTZt, A(4)tA(16)-A(4)ttA 1 i:A 2 

^-oT{A(16)} a g 5{A(14)} 2 i;-rn«i^o 
[0 0 5 6] *^^©6 4 AP SK^§l£:ffl^fc0!l£ 

7^,, SS3§{f$l4 3tt, 6 4fitQAM«si#T-&3o 
[0 0 5 7 ] mi 2©^ h^ElliEI 1 o©-^ b)\sm 

©#S!W!-^,&»£ 4 1 6fitCtiiD$-M-fe^T-$> 

5. 11 2 ©31 1 ^-glHI-sf.&P 9 l©tp£{£{I^.£l 7 
10 0£#}«>i; LT4 x 4= 1 6 fl©{f ^tflfPiSPStClBB 

ZtlZ^Z>„ ^©^, 4P SK^iSaffittS: 
fe^ftS rU © A 3 ^ A t 0 Iz mfe ft tilitt <b & o „ 

I3gi«4 3©7>rt©*S^r 3 i:bT, jMH, 

m^/ff^n6 4 i:^»bfe«-&©r 3 ©fl$:, P«C b 

r 3 2 = {6 2 /(n- l)}r, 2 

h&tK 013 6 4ffiQAM©*gr 3 -tB*^tS{n© 

[0 0 5 8] fefcU Ell 2©£5&SHST-ttS§2§<i 
20 i3 3T-SItfc«^4PSK©2bit L*flt^ 
te^OT-mi, ^2, ^3©3o©i^&t££l$;£;*-t!-3 
Ctt» f2§I«3 3J3^6 4«QAM^ai«A^^ 

j&i 6feQAM£mis-r5^£&fc^3;i t#s£ l 

[0 0 5 9] mi 4©<fco£ 3PtB©{l^©^;U-f 
>^ffoci:ta>) 3 -^>©S{i^©i^Az:ttA J ^i:-r 

s„ ii ^pg^»tT-s»B^-r'2> mi frmfrmm^tm 

9 1 fctSS 1 7 s — ^ 5U© 2 b i t © (1 1 ) £§!l U fe 

30 [0060] art, » i mfrmm^gm 1 8 icttsg 2 

^_^5?ijcr,2 b i t© (1 1) ^210^- 

tyff^ifi 8 2i:li (0 l ) ^ 3 lij^iU<I^i¥ 
183Ctt(00) ^^4iiJ^-S!j{i^pl 8 4fcfct 
(1 0) SS'JtJ^TSo c©chttI7i:fit-fe5. 
[0 0 6 1 ] 01 5©^ l^s©^^ h;i/0&fflv>-r^ 
3r-^?"J©if^El£Pb< WH1-*J:M*.ttflW 

(S2 0 1, 2 0 5, 2 09, 2 1 3^(11), «^ 
202, 206, 210, 2 1 4$: (01), 2 
03, 207, 211, 215* (00), flt^jJS 2 0 
40 4 , 2 0 8 , 2 1 2 , 2 1 6^ (10) fttl&, 

r-^iJ©2bit©r-^SIlf-^, ?g 2^r — ^ 
i:33lAlL-T, 3PtS©2b i t^-^^^LTe^T- 

[0 0 6 2] 6b i t©7 r -^* s ^^f£ltT-^<*#60^ 
(Dttmk. LT 3o©V^;i/©^fg©^Sg'fiaT% 2 
bit, 4b it, 6bitffl^?.£II©f-^A s 

[0 0 6 3] zzx-, 3mm&m#i(DmiL&*t>tz-#z> 

50 tztb£&&tem j %&<Dffi.m.J5&*ffi.Wt2>. 
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[0 0 6 4] 01 5fcfc*«k-5fc> *1\ miyt-fm 

[0 0 6 5] JfcClg 25 s — *?!J©e^L 0!A.ttH 1 0 
©«^jS 9 1tB15 ©H^f yffi^^P © 18 2, 18 

3,184 ©ft ^ t KRi-e $ & «t -5 Efi*jftiHiEiK& 

[0 0 6 6] 01 5fli2/3 A 2 £tfgtL£i§i§r£^ 

■To zom-sm i Bj^*ie^fflP 1 8 1 ©flscstjisi 

.2 0 1, 2 0 2 ©«^^MSg«t(i A 2 / 6 £ 5 . Mi 3 
§<S*I4 3 Tgfg-f S»^CjBg«c§<iJL*;i,d|f-fc«- 
*t5o .T©ig£\ r>^7-3 2©#g£r 3 £: UT, 
^g^fs^*;^— £ 4 P S K^fs^;]^— ©n 6<1 
t8-C&Z£.fem+?>b. r 3 2 =( 1 2 rJV(n- 1 )£ 

Z<D??7 ii0 1 6 ©ffifH 2 2 1 T*^-& £> o W*. 2 
2 2, 2 2 3©*-&4PSK^fs^^-;i/^-©6{g©^ 

e>nn«8^©i|4g©7'>7 i 7-CN * 

7c9fg©Mff3i^;u^-^e.6{g©T>7 : -7-T^i^ Si 
2, ^3©^— ^n^mmx-^h z 5. z®m 

m 2 7=-* 9tJ©«^H8g8t*s 2/3 A^ffi-is < 
fc#>r 2 2 = (3r a ) 2 / (n- 1 ) t*Dftj^2 2 3© 
<fc-5te ; F»2gM«3 3©7->^t-3 2Sr^^<1--5 

[0 06 7] z commit, mm&ozoizffimcommx- 
*)iJr-&>h$ ^mitm i ^-t wtm 2 t 1 -* 
*) - ffimomm ^.^jv^— i^mzmtu ufew*fc*v> 

TSS 1 §<3«| 2 3^12 3 3 ©Sfi^-^ 

£&e£@t-£Ch&<^37 t: -*?!j£j£.5 
- i#T-£5fct^M£tti:l8M&©Mffl©*&;&3&:SI 

[0 0 6 8] S«ttJBS8tt9i1-4fc»K: % £-«rS§2§<g 
«« 3 3A>e>^5. «uiE©JS 1 2 3 ##3f!E*fSr 

1 ©/jN^-^T>^7-T-7 :f ^^;i/^fs«l5 1 ©4P SKt 

am^s vasM* 1 ©is 1 5 s —* m*mmx zz&oiz 

S^ltfcSOt^U SI2g{I£|3 3T*{±ji{i«|l© 
0 1 OJC^Lfel 6ft©M^O$^^27 ; -^^iJ©l 
6 QAM© 2 h-y h©ff^Sr^CcaiiT-&i»« * 1 5 s 
— ^?Ut:-&t3#T 4 b i t ©{a^aSST* t S„ ~©i§ 

0 2 1 ©«HM»a$ 2 3 1 T-IS^ U %R9SietCH<iS$ 
[0 06 9] 0 2 l©^2gfg$|3 3<D7uy>?m£., 

0 1 9©^ i &mm.2 3<D7v vprnizmmtmrnx- 

feS. a-J^ttx If7>rt3 2*5 T >^^-2 2 «fc t> 
*gl,">i£gr 2 £fcoTV , >&j&fcI&£>„ Z(Dtz&>, £9 

5 (Dpi^timmmma 2 3 1 sg 1 ^-^jubsess 2 

3 2^2?-^J|f£g152 3 3 £&0 0 JS1«B'JB£ 
[HlSSl 3 6 ttlCJBl 6 QAM *&8>AM«»» 
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t6&4>oTU4. d©»^, ^S8i£?£(± 4 fl©ffi:£: & 
*>, «^^l/i:±=&2ft©Bg<it^^o 0 *&W<DWiG, 
mtl 6 QAM{f^©fc#>, 0 2 2©{g^-<^ b;b0© 

T H ie= (A, + Ai/2) / ( An + A 2 ) 

[0 0 7 0] dOAl, A2 4»U<ttTH,eS^ #tt 
10 ^H©«m©«iHf $8ttv Mff «| U5, 35 1 7^-*?'J 

otft*«>Tja6«**i«. £fc%mflNj0giS2 3 i 

[0 0 7 1 ] 0 2 6*fflV^->7 h77^^-A,/A z 

s t mm. &%.t>z . seaman? »?£ u £ A a /A 2 #a§fi 

WT-iS^bfeA./A^fit^^^StL^d^^i^-ti 
02 6©$2r- *?UB£S|5 2 3 3i?t><D'i§m 

m*f&mmfflfflm& 23 lc^-f — ;u hvs ^ ltx 7 

— h©»S*lRlK:S/7 h77^^-A 1 /A 2 §M» 
20 tSitlCi 5^3§fl#4 3(i~>7 h 777^- £A 
a/A 2 $:«^L^<T*)^trfe»0Sg* s ra#iC^So * 
fcjSlfs«l(iA 1/ /A 2 4iM?»^g* s ^ < & £fci£^*#tg 

[0 0 7 2] ^iMfPUSg 2 3 1 fcfc* 'J - 2 3 1 a 5 

30 [0 0 7 3] CIO«Wfl|«is^9§©»^, * 2^-^51] 
fflflliBIt^S. ttT^ (S24) ©7D-ft- 

[0074] w.mmmm ^tit^m^x-^^^ys 

1 3 ©4 P SKOiM.mJSiVX^yy'Z 0 lCDJSlv*— ^ 
5U©«SattTf*S. fCT\ 7-r^73 0 2fSl7 : - 

^5>w^fflj2 3 2X''&t>tizmmmm*m.m®ffl&2 3 

1 tSS„ «SISiJ»gP2 3 1 0 3 T-m#4 

^{i2^t>^^^7-3 13©4PSK^L<(i2PSK 
©^PS-ffdo NO'5cf,7ry7'3 0 4T-m*i8Xttl 
40 6ft^Ty7"3 0 5's|fil^ N0Oi^f'y73 

1 O^Inldo * 7^^7*3 05T*liTH8i:THl 6 ©}H 
»^ftdo ^fv73 0 6T«affl»S2 3 1ttAMa 
P©BB«TH 1 6**1«S'JS^Ih1K1 3 6 t^2fSS'J 
S^@S§ 1 3 7 fCj£<5, Xf973 0 7, 3 1 5f» 

1 6QAM0ilti2r-^^J0M^$n5o 7. 
r'^73 0 8Ti7-l/-h^i7^^h, MV->*-& 
tt^f>y73 13tI5, 4PSK«M£?t&-5. 

[0 0 7 5] tfcC©®-&, 0 2 2 ©ft-s?j& 8 5 . 8 3 
(icos (wt+n7r/2) ©^jg±JC^2>As, 
50 8 4. 8 6 li^OM±i:S^„ t-3ti2 1©i2f 
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-*JPf£»2 3 3 <fc !>tt&tt8£HESl 3 1^2f 
-*9t}<DmM&&lB9ML&J&1)13^J&&4. 8 6©*-f 
i >^©{s^tl±S8;£&£«fcB L&u i 5 IT 

[0 0 7 6]f 2 5 f -^5U* J «H ; r ; ffi«tl»-&*»S LT 

mmT"gte<zi>, m iT-tmow-x-km^&B z. 
8 5 z<Dtztb, mm$in£.®ffii 3 1 tugg 

[0 0 7 7] JfcCaHH* 1 J: »K i2 3tSn5^ 
ff26 4 QAMCDfl^tfaS&fiT Sfctt^, 02 4©7D 
-ft-hCS5i;^T^73 0 4Tm# 1 6T-%1^' 

fy7*3 1 2CfSl*^. d^-?ttX^6 4QAMI$©{§ 

THs4= (Ai + A 2 /2) / (Ai + A 2 ) 

T-fctK TH 16 t|B]DT-feS„ L*>U {s^J&HffiBI* 3 

[0078] mi mftmm^jsm 1 8 1 ©tpc* 
tmzm^m^smi 8 2©gggttt (a 2 -2a 3 > , 

M,mt?hh (A 2 -2A 3 ) / (A, + A 2 ) fcJ&So Z 

h*d e «t fem-t it. de4&m2 3 3 ©#5?ytg 

>y:73 1 3T*«BtU de^ft^ffl^T&ftfcD^* 
7*3 1 3(D4PSKt- YlZX&o #S'J*5BlC<&3i§-& 
tt^^^7"3 0 5^s[rII>, Xrv730 7©16QAM 
O'lMmZft^o Xry7'3 0 8fX7-l/-h^§U 

Xf>>73 1 304PSKt-F(:A5. 
[0 0 7 9] C©«^, &{1$&1#02 5 (a) 

IWcos (2nrf +n • tt/4) ©A«±Cjfe4 
43S<gllS§fc«}:tK ^TCiBiSHSjPliillMfitfBCffi 

it $ *x s & &>mm%L<Dn3i&mm k * * t v a a 

£ftS„ d©i§Hr, S**ut^4PSK5ffl«t 
fc<gl^r-*?ij©2b i tttteSSTf^x m2&mwL3 3 
t-liI2f-^»lb B2 5 (a) £02 5 (b) 

<Dm*=r&mwm\zmmm75fa (r, 0) c^7Hfci 
*^&jSioufca^©c-CDM©e^*w-r. 

■M-feC-CDM^il:^^f.mC-CDMi:OfI>\ jSMI 

&SHSgffl3RC-CDMSffiffiaiJRC-CDMfcBf-j!. 
[0 0 8 0] £3*025 (a) ©8PS-APSK©{1 
^,&EM0fcfc. QP S K© 4o©{6^j5UZ>**fcSffiai 

il^OL £&©-?:& -5. loltv 02 5 (a) tC^-fi 
SfcQPS KA»e>8o©{g^;iR&fc^e^«C-CDM 
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©APSK^SI^-r?> 0 ^nii«S±CJJ^Tl (P 
ole) *->7 h ^^tzm^^muLtz AP SKffe 
•§>C h*> ^Shifted Pole-APSKB§ LTSP-APSKfc 
D¥-£„ C©t§-£\ 121 1 3 9 Cfxtici -> 7 h77^ 
- S , *m US C fc «fc *) Q P S K £i6iD £ tl fcfS^S 
8 50««*<£tfS5. 8P S-AP SK©{f-^.6fct 
Si|©QPSK©SiI (r„ do) ©1^8 3 4* 
gr^lRjlCS^ro^lt^^ h$#fc(firg©e^ ( (S 
r 0 , do) SriiiDUfe*)©T-a&So :?LtQ 
10 PSKi:IH:2bitffl^7ft>^H{;lbitffl 

it > * ;i/ 2 $ n a c 

[0 0 8 1 ] 0 1 4 0©3>X^lx — >0£ 

ffiff (ro, <9o) , (ro+S^o, 0o) 
© 8 ^©ffi^tiJMi raises 2 r otzif^y 

9o) h (r 0 +S 1 r 0 +S 2 ro> (9o) © 1 b i t ©ft 
^j*tf«IinS*lS. dntt2M^©iBS* s feS7t» 1 b 
i t©+»"7'f 1 -^>^;bA s f#^n-2.„ dti$:16PS-A 
PSKhl*^ 2bit©1t7f+>^Htlbit 
20 ©1t7f-+>^2i;lbit©t7f t>*^3i£fe 
o„ 16-PS-APSKfee=l/4 (2n+l)7T 

itlf^fe^fetoii g-r-SiB^LfeiimwQP sk 

aSt?ftV^2b i t©^11t7'^^>^;Ki«^T* 
?5. C©«tdHffiJ^^|Rlt^7 ht5C-CDMj 
SCttPSKi: <fc-Sa£CD«att»(C*SV^T±»Tf»4Q 
P S KSff^i:5^t4^«*,^^^{5^+»$gS^i£5lT- 
^5i:V-'a^* s ^S. :ofci!)PSK»f;$-tt 
ft©»M^i3l©^#&^ddi:35:<^21ti:«;©AP S 

[0 0 8 2] 0 2 5 (b) CD»-&©<g*jSlttffiffi«t:* 
(t5^S=^/8©±lC^S. dft(il6PSK©m^ 
)S©MS4^0oi »3ttl 6^©is-?",^©-5*»=&*|5M 
3^o$!3 1 2^©fs^tC^UT^5o ^-TSd 

ttccfco, n<%tzm-&, d©3^r©e^sr-o©m 

f,^fc*«:b^T-4i©QP SK©«^jjRi:*3Sc-rc 
ttfT-^l). C^bTt5JE«^4:RI*tUT, QPSK 

40 [0 0 8 3] cn?,©{i^tt(9 = 7r/4, 0=tt/4 
+ 7T/8, 0=7r/4-^ / /8©^S±tE®$tL5<, 
9ft*w/4±C*SQPSK©<g^ifcffii6» 

©T-fe?>o 5 = 7r/4 ±7r/8©^Htcfe2)&to, BS-^ 
0P SK©0=7T/4±©lo©fI^i:^ft-B-So - 

(Dm^(D^.7—u—h\t^ i f-m<^i-b s mi 9£^i-q 

P SK©Sfs^2 3tiD 4-c©^g±©e^i:«i# 

mxBz>tz&>m.mxg 2 b it©T-^tfsi$ns. 

[0 0 8 4] My7bC-CDM©«^ £jg#7r/ 
50 n±Cfe5S^ iS^?SB^lHlS§li, ffe©2O£0'J £ |s]« 
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& o 

[0085] Sfe, 014 1 tC^-Tio tCQP S KJ^tt 
8-SP-APSK ©@^|»©affi« (I i> tt 

.^^ 2o^^f!lL^S6»^|niiC±P 1 6iofe'(t->7 

QPSK©i^ (r 0 , 6o+Pi6o) t 

(r 0 , flo-p.flo) ©2o©fi*jstc4MHsne*M& 

StfiEiD^ftS,, CItl£P = P 1 ©8-SP-PSK,h 
B?-£o HI 4 2t^tJ:ot:ccD8-SP-PSK0fl 
r #(S| C S , r of£ It -> 7 h $ tzis^ 4 *D 
x.;fei>©£l 6-SP-APSK (P, SaM) i:n? 
•&o ■EIIA s [5]tT-$.5 8PS-PSK(C < t»)-t(-7'^-v> 
*;H. 2#H£T*i-So ZZT*m2 5 (b) E 

S5. ^«»©fcfi«>:7 h&ffl^&C-CDMfcfcBIl 
4 lCDA^CP SKtZjgfflT? ft-ffift©fSM 
£5tiif;:*>ffiV^di:#T*&&. b*>U ft2taft©AP 

S8SC-CD MttiOl,— 7?3©e^a©iaiH£*9-fc: 
t5Ci:A i fl&^. t£oTS^*Uffl3iM£#l^o 
i6&ffi«B#©C-CDMttP SKfc©S»tt#,t< fc 

V^o 

[ 0 0 8 6 ] 02 5 (b) ©^TStttiS3!Sffi«»fcffiffi« 
*©53Wfc:St!W££t»o. 1 6 P SK©^Jg± 

EESbTV>S©T% 1 6PSKC<t!)tit-#l.hJ: 
it, fcr>^bT<&££:S!>QPSK§{i 
^T-fc«SHT-£So *fceSEffi«±C^EabTfeS& 
tol6-SRQAMft)IIt-|S<, QPSK, 16P 
SK, 1 6 -SRQAM©3offlf|©lItIi:i$i 
«SC-CDMH©S«ltt&SS3SU&#6te»t?£;5i: 

1+3 b i tStt-^. 
[0 0 8 7] *CS6 3S«»4 3tOV>T^S. El 2 
6lii3fia4 3©7D>j/^iT, 02 1©f 2§I 
«S33t SHIbJ b#ffi£fc & * . £ 5 .&ttft 3 -F-Wm 
4SC2 3 4 JXT^ SCI i: £§8giJ!f£lH]S&C 8fll 

©ItSUt^As&S CI fcC ;£>£<, T>^^-4 2©*flr 3 
tfrai 5 $ btzjztz «t ?)(a^raSBSI© 

i£V%ffi^ 0l*.tf3 2«QAM-$>6 4ttQAM*»«Ht 
15, ZCDfz&b, 6 4«QAM4IMI*-Sfc«>, £ 1 fR 
S'JH^IieS 1 3 6 tttftfflWttfcttU 8ffi©l/-^;b$# 

sy-r &o ioi^7^©iii/^tf#st 

So d©-5*> lottO ©fc«>lo©#iPgEi±3o©gBfii 

[0 0 8 8] 1212 7©{f^^— ^^-f 7^7 At^t 
J: -St, m #UKTtt 3 o© 

[0 0 8 9] HI 2 7 t^-rj;a K 3o©JBi{b£ft/fcH 
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fHy THleatTH26< l i:TH3 6<1 i s #St5 0 
[0 0 9 0] 

THle4= (Aa + Aa/2) / (Ax+A 2 ) 

TH2 64 = (A a + A 2 /2) / (A a + A 2 ) 
TH3e4= (A, + A 2 -A 3 /2) / (A a + A 2 ) 
T-*t)-&So 

[0 0 9 1 ] £©W«fcJ;!K GHBtftSfcL-fegfUg^* 
AM(Mlt5Ci:ti5, 02 lT?KBBL-&!& lr-* 

ju t ft 2 n t mmiz bxft 3 =r— *? saj©^— 9 # 

Bl^fJfB^W 1 8 1 ©fp©4o©/l^ 2 0 1, 2 0 
2 % 2 0 3, 2 0 4©#SiJ{Cj; »), 4{fio£t)2bit 
htlSo ;3bT6bito*Dfi56 4|SQAM©l 

[0092] c (Dftommmmu 2 3 1 a* 1 5=—* n 

tK nu A,, A 2> A 3 ©ft* s t>* i -g)©T* j e©SittTH 
1 M i: T H 2 T H 3 6<l £ 9iW bTft 1 f^S'JW^I3S& 

1 3 6 tm2msm^mmi 3 7ic^t), »6 4qa 

tt^^^ >7;i/A s A>froTv>s©T-WqJ£*ife^i#b 

4 QAM^IlT-^&^idt-rSd t&T-£S. 
0 2 8 tt£7&6 4QAM©«P^J»gP2 3 l©7D-f 
■V— btr^1-o (02 4) © 1 6fitQ AM©7D — ^-^ 
— ht.M J 5&<Z>fr*WlWr2>o 12 8©^ry73 0 4 
i!)^fv73 2 0fc&!)m=3 2%?>7T>y73 2 2 
©3 2«QAM^«lfS 0 NOfceX^if 7*3 2 1 T*m 
= 64 WJ U 7t97 , 3 2 3T-A 3* s tS(l«TA' 
<&W£T£&V»fc«K ^rv 7"3 0 5J;iFq]V\ 0 2 4 i: 
30 |bJD7P— h td>5; »5 x 6QAM©^^fT 
&-5o CC-?Xry73 2 3CM5J:, A 3 A s l&^fiW 
±fc£*-7 1 y7 , 3 2 4-eBM6©tfgL£ffVV ^rf73 

2 5T-ftl, S8 2^JS£[lE&^3o©Wtt&jSI»>;*7- 
f 73 2 6 4 QAMfflBft^W ^r^73 

2 7fil, ft 2. ft3^-*©B£&ffV\ Xf77 

3 2 8fi7- V— b^gtttlii^T 1 5/7-3 0 5 tcrSj 
U 1 6QAMi*il£bT>h£{7*lfc£6 4 QAM115I 

[0 0 9 3] dCT% ««K:aS*:«l3S«[B**SCCo 
40 UTiZ^So ##gBJU±£Jfcl 6QAM^ »6 4QA 
M©ft 1 3FiJ£ 4 P S K^fl^T-S^^-frS i: d 5 

i3#S{©-oASfeS. i©l^ iim©4PSK§eM 

[0 0 9 4] *^B / §t < tS^Si:bT2 3i'3©73^;* s $. 
So ft 1 ©^JCH:-SaiU*otS^B<){r (2n-l) 
7r/ , 4©^Jg±©fi-^i^^|S73ffiT-feS„ ft2©735$ 
i± n 7T / 8 ©^S± iZ B§^, ±X(D{m^Wm b^fl 
50 "TS^?*T-feSo 
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[0 0 9 5]$-©» H3 8lZ7jk Ufc«td{C4t? 
(DMS., tz/4, 3tt/4, 5tt/4, 77r/4©£K 

133 8 ©3tfs{!^©# -f A^--\» — YM<Dtip<D-$> 4 A 

I^-fAXD^h4 5 2, 4 5 3, 4 5 4, 4 5 5 £fc 

&r±§3ftK±©8o©{B^&©*©Z>£:o©{g-^j5£ 

*bTaflwiitt. ci©^-f A^oy 10 

t»$S95 4 9 9 tBBttbt^m-r-g., 
[0096] i©»&©jaMrfli-<s<orts*Bi4 i*fflv^ 

T $ 5>(Cpf L- < W$M~$~ Z> t. ID^^ --f A D >^ 4 5 2, 

4 5 3, 4 5 4, 4 5 5£^tr*-r A;XD <j> Fg*4 5 1 
fctlo©i|M&7 s -*3»J4 9 I, Dn^UStS. 

[0 0 9 7] ^©{l^KfctiBjJSi^ 5. >#ffim<DMMlZ 

5«*&tttBf 4C4:fci!)»»«S^a:SSfe* 20 
3. 

[0 0 9 8] -;5ir— *5U4 9 2©7 I/- A©$fcgSg(5# 
icte, S T-^-T|5]^^^4 9 3 »3 dixtt^T-^-r 

isisb^w a*ds> Fjew-T-rafKstiTv^o c©^tc 

«t 5 ±E©«ta!«S£ffl©tttH««J&^ < ft £ ©T- 4 P 

5 K $@ «&©J£&?£B £* s Sf * tc b* -hv-v 

[0 0 9 9) C©|s)^j^4 9 3tt> SI, S 2, S3 
T'7jVriB]»§aS4 9 6, 4 9 7, 4 9 8, 4S*^* N C© 
tt£-£tiU raJB©&»ffl.3.=-*7 — K'MKljfiCDttim 30 

$ggi54 9 9 £©*p£BU •ffifflRWfl^'f A*Dy 

h ©EaifflPHOWW^EWBIU©***©^** Ao T 

[0 10 0] {fcffiRIJW^-f A^D » h©^©ff^(i 
WfSCDffiffl ba>fcfc&V^»a&I*Ett 4 P SK§{=g|T- 
&B£T-i££fc©, &ffll^^ffig«38I T ©l*lgtifi£ 

[oioi] §4 Kommmmi 9 3®&£%ntiftftffi 40 

£©«$gfcfc#f(QAM©«ra£mg&©T-, 124 1©|h) 
ffill«5 0 2©J:-5traJB«*©4«t:aSI««5 0 25: 
Ail * 4: «H«fR© A^# X K> SSH t ft 3 . 
[0 10 2] 14 2liTDMAJSt:j; t3 — ^ M£© 

^-^^4 9 2, D n tifc<D : r-t'&}£.<DffllZj3— F # 
■f A5 2 l #l£tt<i>tl, C©J8H|Ep, iS{I{f-*t(±}2{f £ 
ti&^. £fc:r-*?'J4 9 2©$fcSI«fcttHSB*i:*fc 50 
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© (2n-i) ^/4©tfl[ffl©e** b^ase snft 

^» ^oT4PSK©a^f§T*t.aS^T6* s S^T-&Sc 
C 5 bT T D M « H»LRV»ia&*f?£tfRjfEi: 

[0 10 3] ifctc^l 9©^l§fl^2 3©«E£*HS£ 
^fc-oV^TE4 3 t04 4^fflV^pb<i6^.?>. ^ 
4 3fc*V>tA*bfcge©^ttA*lHl8S2 4!CAD, 

ii]ga^[iis§5 4 i "eH»!«ft$n&aB«^o i o« 

£*i£„ ttttS^-f 5. >^fH»|5|B5 4 3T-H14 1 ©{£*g 
[B]gBa5ffiStS$ga5 4 9 9 #ff££*l, ifCDp-i 5. 
( 2 n- 1 ) 7r/4©{iffl|^j$gC©{s^#AoT < 4* 

i&mt>tiz>. ®mm^&mtg®m5 4 scate,*!, 4 

«ffi£ftT«S«S£SiJ»lH]B&5 4{CiS6ix*. §44 
©ff-^5 6 2©£5£*©ffiffl»«5 6 3©{s^i:*ft 
iWom^ZSts. 5>-i X >^ J P— h 5 6 4©cp©£4 
ttfcij*-r.fc-5fc (2n-l) 7r/4©ffitB©m^*^ 
fc£t£ffl|5j»l*-f A*Uy F4 5 2*SH^atJi^*ix 
So £H*{ftfflH»iSy»«*5 6 4 &fflVNTSR36«B^ 
*J»0B5 4 4t:«t»3, y->7V>P-tZ>Z£lz£>){iL 
ffl»*e^5 6 5##6il5. >^^- 
;u F -T 4 £ <t t) , Rff^©{4fflff^- 5 6 6 im <±> ti 
Z>o C©{f^{i;u— 5 4 6 £3it>, VC0 5 

4 7(c^^tia6j3l«tA i S^$ix, |5JS«^Ih1SS5 4 1 fc 
;3l?.tL4c £d Uti3 9©&&lZ7iVr«fc-5;fe (2n — 

i) 7r/4©ffiffl©«^AsatB^n5. £©<t^^a 
i^x a»©fiiffl#ii4$*x-6^ia4 i ©[si^a5 4 9 6 c 

az-^v- F*A*xS£ht3t J: t), «S*©«»i4 

[0 10 4] H4 0©J;dfciE^6 4QAM<S*S36(S 
B§BS (2n-l) 7c/4<DtiLtt<Dm&X'7Tiir 
tft«PiaB««4 7 1 ©fp©fl^CC^UT©^fiEffl|5l» 
^^AXD^h 4 5 2, 4 5 2b^g(liftS? lo C 

©fctoam© 4 p s Kg{i«Ttt*a&«tt«£-e&*^ 
4p-sk©sbis««23^*, *mm<Dmmwm 

[oio5] w±tt3^^^*a©«Bsi«s^iae*ffl 

[0106] 145 tt**»«©iS!*ia*iC»2i«B^[lI 
BSft. A*EIB2 4*e>©S«e*t±|5mB»«[5|BS 

[e]^5 9 1 tcJ:»3iiM^ntA^{I^tt4ffi{4^ffl^5 

9 2 izin^x ±.tmmm *%\z& zmmmztimmmm^ 
mms^it. mmmms 9 3izm^n^ 0 -jvco 
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5 4 7if>t><Dn£.mi&m&m2MMW&5 9 4£<fc!K 

ass^u to^stt^ 5 9 3 x-mmcDm^mmmmm^ 

ibTvco 5 4 7i:#t^^ji, gmmmmtrnmscD 
mmwit % m££n.z>o c©>*£\ ^4 3©3^^x»i 

$B5:-y->^ , J >^£-fe»-&©T- 1 6 QAMf* 6 4 QAM 
T-*k i!l§{i«t2 3©4PSK©g>H§§T-i!gi£&£W 

ZJdMZ-d^X&^&o HI 2 <Dx£{Wffi. 1 i±> 1214 6^ 

SbT^m^iWaifi StT'&do iHl 9©3§l§fl*i2 
3©^T*(i, 114 8 Jz^-Tid* 1 6ii^!HfS6 6 1 £ 
feo:3;*^;*M©8£}£&|ii£[I]S&£/l^& z hlz£ !D , 
«3H^* s S^T-^i.o 1 GmiSMm6 6 l t:<t t) s IH4 

6 © i -5 & n tt/ 8 <D{$Lffl<Z>m^&ltm 1 
tlSfeto^-T"^^;!/^ 546i:VC054 1l: < t!)l 
mWL&m>£X%Z>o a.-— ^>7- KtHiittCGtt 

i». 

[0 10 8] SCI 6«fBISI&©*fR&Ri»-*-S. fKM 
£S][5]8S 6 6 2 tMIS]8&6 6 3lw«fctK fllif, 
ifif*^ D v &ff£g 6 6 4 T*»tt^t>-y-T c o s 2 0 
£-o<£ 0 SfeiIS665fttsin2fl^<5„ 
£;h,e>£iifli§6 6 6T-f»U sin4 0£o<£„ 

[0 10 9] s i n 2 0 £: c o s 2 |S]«{C U 

T, WEISS 6 6 7 HUES 6 6 8 hSIHg 6 7 0 iz <fc 5 s 
in89§o<5, flJHSg 6 7 1 fcHEB 6 7 2 iijfllf 
Hi;j;!)con805o<5„ bT*^S6 7 4 
D s in 1 6 0£o< 3d£;fc<fc t) 1 6«{g#T-#S<, 

[0 110] JW±©«t-5& 1 6jSe^C«t t), 14 6 
©«fc-5&iS^£iB«&bfc*J&l 6QAMfi^©:£T© 

ifeT- § 5 i: H o telhm&lb % o 
[0111] tfci4 7©i5J&Ii6lfeS*6 4 Q 
A MI ^©Jg>£?£ tS4T'l5^ V^ < i fr(Dm^& it 

mmm4 1 1 &*)m^-rtix^z<z)X\ vum*-?— 

[0 112] CC^S^lTEoffl^WS. lott 

5 AMR* fc*« 4 * s fltfi£«:fg* fc & £ i: <^ -5 s o 

fed loii03 8T-i5iiSUfe«t-5(-l5lK8^-f a^d^ h 
SriSttS^tT-feSo ^1" A*D y hP4 5 1 <Dfp<Dffl 

©BMttffi*«4 7 U 4 7 1 eL&<Dm^&&skZZ£ 
£«fc ») N C©«BP^£IEl^;:|^»3£h£^A 5 T-£ 3fc 

[0 113] W±CDJ:-5K:bT l 6@fg*5£tc«fc 5 % US 
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mt£&mWi<Dm]$.X- 4 P S Kg©HKl <t5»16QA 
M^se&6 4QAM©«^©$Jj&«£pj:£T-£3i:^-5 

[0114] W±p b < i^fe i -5 woesssB 

njBttii ■? pi«f cea t % z t #t- §• & . 
[0115] icD»&c, —2<Dj&mmizMLm-&z& 

T-feSAM£=fX h©g§ 1 g<g«£«AbfcASfB#ttSS 
It*— *5»J&!MSWI£T?t?*. *t, cfSi©T>?±i: 

Is 16 2 5*— *fcs A^©T>^^ 

\&mi, ^2 N ^3^— *&}<D±xiM.mm&.x*g Zo 
[oii6] t>i,ni9tm*it*mm7 : i>*jmatm 

■&{&^mWrX'&mm*nmx- § 5 . m 2 se«tt^si«± 

^«{Ztt§(t^n6tl5*)©T-{i^V^AS H D TV^^ga 
bfcV^A^^C{i#'J>i«<T•fe*l*A5 fe ^ o ^3Sfl«{i 

bT^S„ Wl^tCajSjlPfifeHDTVe^SJJS?), flSMt 
XD&UKDyimmz&m-ttitX, WBHter*CJ:!) 
S?^T-§5. 3©{^$>V^Bft^lIli J ?>h-5 :^ ^-i>7'^— ©S 

[0 117] ei±©«t-5K:*»w*Tveaifc:j«;fflbfc 
3 ooiM©^- K7^i -^>©«iS©Ml«iSc 
w^T-^#tr*t, bA i fe4^sv^{ci^g5:•r?,i:^^•5A#^(: 

MtffeS. HM^JT-fi4PSK, ^8 QAM, ^ffj 
16 QAM, »6 4QAM©M^bt^ 3 2QA 

M^2 5 6 QAMffeMT?5„ £ & % 121 5 8 -^H 
68(a) (b) ©<td*4fafeb<tt8ffi©ASKfg 

^{Cilffl-rSi ^feT-&^„ 8PSK, 16PS 

K s 3 2PSKt=fei«fS5, ^fc*JE^!|-t:(i*Mg 

40 m(Dm*mhtzwm±fcm^mm&mx't>mmz Lxm 
mxg&z.£&^v$ixt>t£^ 0 
[oils] mmm 2 ) mmm 2 &m&m 1 t-i^b^ l 

flDt * C^M b, HSBgjfel^M^lig^jliO bfe 6 ©T- 
$>5o H5£^Ji©^^ti-eti©P^Ji^'V>^;uttS^ 

i^mmm 2 T-{i^5-iriEtg^©ii3iiH<j)&:if^ti^*s 

mtt & o t X.H D 2 ©pgji 5=- + > ^. ;u© tfj© 

50 ^— ^© l^iBD.-jr- ^©ji^— ITIEt^^D 
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mtt&mteztzsb, mmm^KD c/Nfg&{g, < lt^o 

tzWi-gt, D i-z&W&X- 1 & WI-fb^iC^T & D 

to 1 1 9] ^flPtJf^v*;!/©^-*^ 
Rag&gt©:*: $ zm'Ub -tzztlzi.m*) iJlEsfcti C J; 

[0 12 0] itl^/S^Si^ D 1 f L -^>^;i/{±D 1 - 1 , 

D 2 - a , D 2 - 2 CD2 0©+)-7'5 : --^>^;i/iCtix.2)„ 
[0 12 1] «lti,^A^I^©C/Nfiii:PtJl^^>^ 

D 2 - a , D 2 - 2 fc£?i££*T.&^o ^{CCN=Ctt±{C*:S 
tD^-zitfiZ t> tl, CN = b©B$D 2 - a #;bl];b 20 

?K CN=a©B#D 2 - 2 #;!!afc3. £©£?£CNi>s± 

^iot^<. £;ft£l218 6©fci£EE8f£:li£aJffiCN 
ft<Z)EIT-iKB^1-Sc ■— j«!«jK:BI8 6Hi^8 6 lt:f^<t 

(STt5. 18 5T-l£Bj3LfcCN=afc&3*;&©E§{g 
7>>^:h>b>£>©gggt£La£;U CN = bfliLb, C 
N=CT-fc£Lc, CN = dT-ttLd, CN = etllLe 

^{±ia 8 5 x-mm ut^^D^ft > tm 
miz^mmxmgET'g mmiz^xD.-^^^^-jv 

£3o ?gg|LcW.F , g©®HT-H:^8 6 2 ^^^fLSfc 

4T-ttD 2 ->^>*;i/;W£-et. ««8 6 5T'liD 
2 - 2 3^>^U#ll£'5JfEi:&6o .l©cfcd£LT, C 

[0 12 2] ftie, J|<*lft&«f!££a^So :cti±l 
SPgJf 2B, liSPgJ12g©^S6^ISa>^?.o i87tt 

m u n 2 ©i^ma© ^ d >> >7 m t m u & © t-p u v > i& 
w « « ssi- s # , ^ v - itie^^ > ^ - y&m a £ *i 
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gilHlgSattl-K l-2 > 2-l > 2-2©4o©tB^7S:*>*.s At; 
IflD,-,, Dj. 2 , D 2 -i, D 2 - 2 ©4 0©ff^-(C^g| 

Ci>n-^8 7 1a!:A^n, £ECd> 
3—^*8 7 2 a£:|iJECC:x>rJ — ^"8 7 3 atcj££ 

[0 12 3] ^CfiECCi>3-^8 7 2 attpJE 
CCx>3-^8 7 3 a<fc Dfc^*&^5'-fTIEjt£;fr£ 
totV^„ ZOTztb, H8 5©CN-PtS^-^ >^;l- 

.*;H±D 1 - 2 3 L -\'>*;i/«fc Si&^C/NfilJC&^T&D 
liftip^ ^ - b - b WTT-II^T- ^5. Di-iliD 
a- 2 i 9 C/N©®TC^O!S3ft&|5g««jih&-r>T 
US. ^iJgJIE^nfzDa-,, D.-^l-^tt^-fiK^S 7 4 
at'D^lfi:^^^ ^^4{cA±»$n?>o — 

D 2 - ls D 2 - 2 ffiii2ECCx>3-^87 lb 
©4 ] © : &^±^>='— ^'8 7 2 b i;§iJE C Cxi>rj— ^ 
8 7 3 btJ:9K5 fTJ£?S^b£ftl^£3l 8 7 4 bl;i 
»3 D 2 fi^tc^fiE$ias £MK4fc:«fc D A*£ti3o £ 
ECCx>3-^8 7 2 b{i§iJECCJi>r3— ^"8 7 3 
b <fc 9x^-iTrEI£2j#;SUo ^©^, '^liii4iiD 

*{g^, d 2 <i^<k •) P««^©^{f t> , mm® 5 

<fc ►j^if^ixSc tt±©<t9t:i8 7d{iliaSf 
flSEtf!] 1 T-giBSUfe^iCi^D^ D 2 ©2Jf ©4£)3IPg 
JH»jS£^tv^ 0 c©i^a^{i^ta;-^feo ifeie. ^ 
^-|TIE^±»©IIS'Kb{c J: t> D 1 - 1 i:D J - 2 XttD 2 - I , 

d 2 - 2 ©#^? 2mcomm^mmm^^^x^^>o 
[0124] mzz.(Dm^*^m?&vm*m.m-fz><, 

HI 8 8tt§:fl^©^D^^El-ffe5o H.8 7 ©iH(l«© 
i2l(8<i-^^SflUfe^2Sm«|3 3©S*«fiK(i, Hffi 
&\ 1 ©H 2 1 T-iftUB L, fe^ 2 gfS^I 33fc 111 b^fig, 
T-fe?>o ECCf3-^'8 7 6 a^ 8 7 6 b£3!AQUfc 
^#^5. QAM^mii©0OS:^-r* s s El 

58^068 (a) (b) ©J;d'&4{jt't>U<tt8fii© 
VSB^©ASK<f^tiIffl-r^-i:*T-^?»„ £tz, 
PSK, F SK^aiiT•fe<tV^c, 

[0125] la 8 8iza^x, §{s^nfe<g^<± 

m^SSSJCitiD!, D 2 ff-^hbTS^^n^-gt^3 
a, 3btCt!3, D ^-a £ D i- 2 , D 2 -i % D 2 - 2 ©4 
o©m^-* s o< f lECCf3-f8 7 6 ati 

2 ECCf3-^8 7 6 blCAii^nS. §g 1 ECCr 
3-^*8 7 6 aTU Dj-.It^iECCr^-yS 
7 7 ale <£ Ktm^tHE^tiX^m^Z 7CIt>M. - 

Dj-^I^-ttiiJE CCr3-y8 7 8 afCcfc OMt) 
ITIE^ix^gB 3 7 til^n^>„ LT« 2 E C C 

7=3-^8 7 6 blC£t,ATD 2 -:i{f^fcfc£E CCf3- 
V8 7 7 blZ&^X, D 2 - 2 {i^{i§iJE CCr3-^"8 
7 8 btC^OTMOITIE^i-w &f&&3HZX±>£tl 
%o m*)i1iE£tltzDi-^ Di- 2> D 2 - 1% D 2 _ 2 fl-^tt 
-&^3 7(w*3^T 1 o©<I-s§i:&t)fcB;*jSB3 6 «fc !3 ffl 
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[0126] Msm.mmmm.iz a *> d^sd 

,- 2 cfc 5 , * fe D 2 - a (i D 2 - 2 cfc 5 M ►) lTTJEt£;WifSV 
to® 8 5T-g£WbfccfcdK, A2rfi^©C/Nfift#J:»3 

[0127] AftWtHigh Code Gain© 
£ECCf3-y8 7 7 a, 8 7 7 bJ:Low Cod 
e Gain©liJECCf3-^"8 7 8 a, 8 7 8 b© 

?$icmQmjEiife±)<Dm$Mb*ft : 5%m*m^z<, pjec 10 

C^*3 — 1 6 5 (b) ©ECC Decoder 

ECCr^-yC'J-h'VDf >^F-^i: U - H V d ^ > 
^F^©M#©«^^-^*^<b^^ia 12 8 (d) 
(e) (f) tC^-^Trellis Decoder7 4 4 p, 74 4 
q, 744 r*m^tzm*}iSiE(DW^ffl&M<D*$^ft 

e Ga i n izH^-ott S c i:*5 T - g ^ o ~ .5 bTfwS 

[0 12 8] 1 6 0, 1211 6 KD-yvvtmiZm 

T±5lzmmSlHZ-( 7 4 4K£, §<tgfS 

tf-f>^-'J-M-7 5 9K, 9 3 6 b^ll 01 
6 8 (a) ©Inter leave Table9 5 4 ic J; t), -f >^ 
— "J — 7&i>>tt, f-f>i'- l J-A-9 3 6b©f^> 
^-y-7RAM9 3 6 xt-, ^3 — tlzj: 

&»K HHfe#S5£-rs. 30 
[0 12 9] id^»aa«jS:|«Ji»jg&ia8 9 0C/N 
fcKDITiEftCDac:? — h©H«H*fflt^rtt9ir 
5o H8 9 £;fcb>-r, K$£8 8 1 (±D 1 - a ^+>^;i/© 
C/Nfc:t7 — r©W»*jj*U fiH8 8 2(±D 
>^;i/©C/N i:ITIE^©^^ — U— b©i5^ 

[0130] A^fl-^©C/NttA5 /Jx$ <feft{££3 
fl, fJIE^©^-*©^-!/- rfcfcfcg? 
© C/NffiWT T-ttp t> ITIE^©^ ^-b-h* 5 ^;^ 
Affi*rB#©*ig:^ — b — r-E t htlTtJRi^-fM^ 40 
-*J&*IEflrfcll£$:h.fc^. $T, EI8 9^4oV^T^ 
KC/N&±Wri9>.< tD^lt^Cifi^S 8 1 ifljV* 
«t -5 1 C/N # e WTffli^D > ^-^©miS^T- 
e ^ C/N<d©«-&D 1 ^-v >^;i/©«H{± 
T*tS#> D 1 - 3 f-^>^b0X7-l/-M±EthS 

[0 13 1] C/N = d©B$, D^iii^fTIEtg** 5 
D^iDSufcto, Mt»IJIE^©^7— hii.^8 
8 5 diC^floCEt hjy.T£fc t>, £ If £T- 

^5. D.-aCDKDITIEte^ttD^aifJSOEcv^ 50 



' 4WF'7-"2 6 4 1 4 8 

26 

fe»ITIE«©^7-l'— bASD^SiffgX&^fca&fJ 
IE^©^ — b- F#E 2 i:Eth4±lil5fc«)ff4T- 

[0 13 2] C/N#ra±UTC/N = Cfc:5S:-DfcWK 
D^CMtdTiE^©^^ — V— b#,<&8 8 5 CCft 

t-ttDa-x, D 2 - 2 o£ U Dz-^* >*;b©*g8!ByRtH 
C/N©|£D±£#l\ C/N = b't^ 

[0 13 3] $f,fcC/N#|fiI±UC/N = bK:«eofe 
B#,£,T\ D^Ci?- b — h*s^8 8 5 bJC^1-J:a 
CE t h£t»'J>U D 2 -,*»B*Tf i'ifcJ&S. 
3©B#, D 2 - 2 ©:t7— b— HiE t h«fc t>:*§Ufc«> 
fl£T-£&V">o C/N=attoT^8 8 5 a!;if < t 
■5£D 2 - 2 ©:f7— b— b#E t h(C*T-ii^bD 2 - 2 ^- 

[0 13 4] d©i-5tbT, »!)pTiEiB*©ISSWb* 

2iiffliiapgji^2^fflb, tMJB©i®iei3#-c«*s 
[0 13 5] cbib, ^r-^fltjg&iiSPiJl©^-** 

bx i>mm^<D-&tm&X' § & «t -5 &&ji*Hf tc 

T^-D<7l£i£©cfcd fc C/NC&fbCflM^ir — 

to, BJflfeflESi7-*-^*I^Jlfli3ii:b|igjie2li:M^fc 
AHCi^BiK©B^^fc^-ri>t|5]B#^, 7-^-D^feiH© 

&o&&mmz&mm^u'<)v}£!i&KTwm*&< b& 

[0136] £ fc % Segment ^ ©T H P 

^—z^m&frmmom&mm.T s HI6 6©-? 

^— ^^Hi Priority Data D 

!-.i:Ui8 8, 11 3 3, 12)1 7 0, 121 1 7 2 ©H 
igh code Gain©ECC Encorde 
r7 43aflIU §I14 3©High code 

gainCECC Decoder758 f§It 
5. '©^SST-iiC/NA^bbT, m^O^—Xs- 
\--&Wz.Xi)H. i gh Priority Data 
DwOi?- b— rlct$(^h'^ix.*;v^fc^*, 

fttSGracef ul Degradation (DWi 
m&mt>tl&o HI 3 3, 1211 7 0©^H35 7 4 9, I 
M%$7 6 0 iimiifi© 1 6 QAM, 3 2 Q AMT-fc, &© 
HffE^J4T-ji1>^?)l215 7©4 VSB-^1216 8©8VSB 
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T-ti8PSKT-feGracef ul Degradat 
i o n(D®m&ftt>tl%o 

[0 13 7] $.tz, HI 3 3, §15 6£^-r«fc-5tC, 
High Priority Data£2nd da 
ta stream i n p u t 7 4 4 ©4>©E C C 
E n c o d e r 7 4 4 a t T r e 1 1 i s Encod 
er744bT-High code gainffli?)^ 
■^Hb^rfTVV Low Priority data£E 
CC encoder743ft©*tLow code 

gain©gS!)iWb£fT-5CfcfcJ;!), §<1B$©H 10 
igh Priority dataHowPrio 
rity da t a©^ — V— b£A# <M£o|}& 
;WT-?5. ^©feftfi^o^rfefcC/N©^^; 
ttbTtu High Priority Datatig 
A T- 5 5 fc »* S SJ^ T V §{s$|ffi idt SflKfePfcBJH 

k Low PriorityDataOMt#V\ 
IlimtS. UlHigh PriorityD 
a t aliM^tiS tS)W7D >y * ©BBStitfgtelf £ 

zti&tz&s mm&mmztiz>zfb<, Mmm.*?;^ 20 

£*nut&tft3^?SbV^*#f#£>*iI>o 
[0138] O^SS^SNJ 3 ) WT*» W©S(S 3 ©XSS^J £ 

[0139] 129 3 <D±fomX' & S o HfiSWI 

cvfeMSotu mmMmig.ox±>yt&4 0 2tiu £ 1 B 

Sx>3-^-4 0 1©A2jSB4 0 3fcA:*/U #!K(el 
S§4 0 4fc«fctK JSIt*— ^^4:8627*— ^yiJfcjSS^ 

-*?y(c#gs£t-u ff^@s&4 0 5 c «t amiBsftm* 30 

[0 1 4 0] ffe©A7JB*f*4 0 6, 4 0 7, 4 0 8 <±=& 
*fli«ix>3-y-4 0 1 £ft||tottj«<Z)£ 2 SHfe 
x>3-^-4 0 9, 4 1 0, 4 1 lfc^DEIBSftUi 

[0 14 1] c:^?,© 4*1©^—* ©?•*>, fgl^— * 
5»J©4«©e^B:* ^ftfg4 1 2©g§l^fii§4 1 3C 

[0 1 4 2] £2f r -*3&J©iS-^i¥©±S*b<ttlSB 40 
fc£#*§§4 1 4£J;»>^*{b3ftx »2 7*— *5UfcbT 

»feu<ttiffitt£«84 1 stciD^afbsn* if§3 

[0 14 3] dfte>£gW"tai{g«n?tt:3-3©5 s — * 

?m%tmm 4 k j: t) fgjs^j i »^fc*«*ff v\ 

a5 5t < t(3 7'>^^-6i:ejiE&7tCj;!5, ffiMlOlzm 
9*«S1 2K1J:5, J8 1 S««2 3^© 3fi©g{i$s 

[ 0 1 4 4 ] £ 1 SftSS 2 3T-fcfcfi£?g 2 1 (C«t S^g 50 
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r,©/jNg©T>7 1 ^-2 2T*§ltT> SfHI-sf©'* 1 ©^ 
£ lSi^7 r 3-^-4 2 ICiONTSCiftKB; 

<7 knts c m^m<Dmm&m.(ayi:&.\£t} 425^4 

[0145] g§2§{18&3 ^gr 2 ©^g©^ 

>^^-3 2T-sitT, mi^-^mn^2 3 2 tm2 

^-^jm^2 3 3fC<fc D^lr- ^?Uh^2 7 r -^ 
?'J£B£U ^21i^7 r 3-y-4 2 2lC«fc»K HDT 
V{I^^©ffiS?^JS©BS«m* 4 2 7 4> L < ttBMfeiti* 
4 2 5, 4 2 6 SrS^btB* 

[0 14 6] Sg3g{I$fc4 3t(t *lr3©Al©7 
>^ 3 3 fSin, £ 1 ^-^'Pf^SB 2 3 2 iifg 2 
^-^?US^gB2 3 3 h^,3^-^vm^2 3 4 let 
»K gU^-*?UfcS§2^-*?iJttg3^-*?U£S:£ 
l> tf^^T-^-^iSfilfflOSlS^SHDTV^ 
©SiS^«JS©W^tti*l4 2 8 5tt5±»-r^c 8Mfefcti*4 
2 5, 4 2 6 6, 4 2 7 4)ttl*T-t2)« — IS©^^^;U 
TVJfciSfcJu ry^iHIfiSSlicf.M^h, f 1§ 

e«2 3 T-sfibfc*-&, nts agcD&mmoyii&ih 

t>4 2 6 t bTtH^^ttS. 

[0 14 7]flt *tH3 0cDjeili<fej:>a— ^~ 

4 0 Icd^d v^HCS-r*x SlJ5K£l¥b<;z£^So jg 
**«feKOIftlfe(g^ttA*»4 0 3tcA^$^, &tm 
S§4 0 4 tZj£t>ti&„ #g|[5]S§4 0 4flit^A> h*n 
-r-f >y*at«t 5 4^)©i^C»«t5. QMFS 
©Tk^FD— 4 5 1 t7jc¥^-l'/U7'fM 

tl, V7 r y-y7 1 )>7&4 5 3, 4 5 4fc«fc?K &^© 

^•ttSiSD— ;U7-fM4 5 5 iiSifiv'W ;U7-f ;i/ 
* 4 5 6 £«fc ***¥fl£«Si«£8Mg^ KUH 
L VJf^-t*¥<£^Sifi^e^ BgbTH L V„®-SfJC 
it^>rU>^«S4 5 7 i:4 5 8K:«t») % 
>^>-h$mtbTESia5 4 0 5lzmi>tl 

Z> o 

[0 14 8] *¥a5*JSfc#tt. mma—s*X7 4 fr* 4 

5 9 £:SiS/'W^*;M;i'*4 6 0£<fc •? , zk¥i*«tS 
iSffi«HS^ BSbTH H VJl^t, 7j<5pig^SiS(£^{l 

BSb-CH„L„fI^lc:^SI^n, ■9-7 r +J->7''J >^95 
4 6 1 , 4 6 2tCctt)-9->rU>^U-b$:Tlj , Tv £E 
i®g)54 0 5(Cii?>n-S)o 
[0149] SIBSft 4 0 5 T*B:H L V Jg^S:^ 1 ff^SP 
4 7 lT?DCT«©«a©ffil8*fT^»ltt«J»4 7 2 
«t 5 £ 1 ^-^^Ji: bTtU*1-4. 
[0 15 0] H,.V„{s^fctf6 2ffi&gaS4 7 3t'EI8$n 
£2tB^gP4 6 4lzmt>tlZ>o H„V L <f^-(i£3ff$SgC 
4 6 3tJ:»)Ett$iX»2tB*34 6 4^jgc>ix4. H 
„V H {s^li^lBlSS4 6 5fc«fc&ja#ffeK«*fMB^ (H 
hV„1) hSS^SBiU^fl^ (H„V„2) iZfrtft, 
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ft, HHV„lttJB2tH*»4 6 H H V„ 2 ttlg 3 £JB 

^954 6 8^j@IS>ft£o 
[0 15 1] mzm3 lftfflV^»l|Wfe7 f D-^-4 

2 1^1^0^-r^o ^im^rr-^-4 2 1 ItJS 1 Sfi 

0 lfcA^rb^x^ 5 0 2 i:i^^7>7 
;J/**PV^fc«ff*»5 0 3CJ:D, Haa6©Hi.VdB*fc: 
<**Ufc«IBaJt*3ESiaB5 0 4 hm*aS5 0 5t<t 
DliSJt^^^SbTNTS Cfi^©ilj^5 0 6, NT 
S Cfg^T^ miS(7)ilj^5 0 7, 7^ K TV© 
yjimmcDm^b 0 8 t» b< tt, 7n*TV©^F;^ 
*;i/lj®(Z)Hi&5 o 9 Srtti^-r^o y w > 
* b-^ 4> L < i±-f >^ 2 o<£>^S3S<£>^ -f ^ 
#31^ So SSifeNT S C©^5 2 5 

£±£ 1 0 5 0 ft£ c t^*;I/EI{§«I5 

1 A>£CD 4 P S KCO— ®L<D^iSf)lT Vifc3S£§{g Ufe 
»&tt, *lSls«2 3 2 1 C± 

t>TVWfe£aH> S^T-^^o »:i3 2(DM2mm 
t3-^-©7d * *B&/B^TS5 2 W&t^—¥~* 

*-TS2§fS^3 3*&©Di«^tt»l A 
2 1 «t DA*U *lf*fi8B5 2 2 T-fEfJJI^ft, 
1t>rU >^£tf5 2 3C«tD 2fle©i*->ry > 
^1/ - h t:^ D IIdwu^;^ 5 2 4 (: J: !3, H L 
VLWtfBSSft*. D 2 {f-*f&!g2A^3$5 3 0 ±D 

a^u ^kibib5 3 i izx y> 3-?<Dm^izfrmzti, 

m2WSL&5 3 2 £*3fl*:RSB5 3 3 h> »3fffi9 5 

3 4£± &&*f*fifit^ ^^^>r;i/^ft. 

— 1t>>^U >^SB5 3 5. 5 3 6, 5 3 7 £ «fc D 2 fgCD 
3 8, IlD- n^y >c ))/# 5 3 9. >Kj* 7 

;^ 5 4 0{a^^n^o H L vji^H L v„{g^& 

iD*g5 2 5TiD»£*U yt— it>r»J >^£B5 4 
1 fcTk^o— ^>^^>f — 5 4 2 fc«t t)*¥fi«BMfe 
AHFS5 4 3CSI&ft«. HhVJI-^H 

>7V >^SP5 4 4 fc7k¥^^/^7-< ;i/^-5 4 5t: 
«k & 7X : ¥*^B*^ff 9fc & t) in^gg 543CJ:l)HDT 
V*0*j!|ffc«IBMk«-5-HD«*4:3ft5ai*»5 4 6* 
WDT V*<Dljffeffl:&5 4 7TO^o «fc 
DNTS Cff^*>tti±f^ft£o 

[0 15 2] El 3 3ttJS3nMfc5 ? :3--* r — (D^uvtm 
TDafg^^^l A^/a5 5 2 1 *6D a |gftt*2A*S 

5 3 o * a* LMm.m&zr^-y- 5 2 7 ± d tuM 

5 5 1 J: DAALiBjeafiUBBflt^s— 4^— 5 5 2tit) 
^*t?yy-f)W 43«tV-&jBK$ftH„V„2«^*s 
B££ft£o £©«^ttHD«*i:<&j«»5 5 3T*^J5)c 
afftjBHS*P«flCTV«^ S-HDfi*fc3ftDta*»5 

5 4 ^^mmmmmmmn^b 5 5 tfm*$ft^o 

[0 15 3] &£E!2 9©BiW^ttft&^«S4 0 1 <Z) 
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[ 0 1 5 4 ] 0 3 4 tt^-^E^JST-fe S§ 1 5*-* 
D 1 h^25 L *-^?d. DafcJBS?*— *WDaC6o 
CDNTSCff >*;H1 % L2 S L3, L4, L5 N 
L 6 k6o®HDTVft>*;i/M 1 -M6^6o6DS 
-HD T Vf t >^;i/H 1 - H 6 ^ T©MI*^^ EfRB 
W±Cif-5E«"r«*»S*Bv^fc4>0"e*So I2 3 4{±£ 
rTOMHIHItDie^fcL 1 *e>L6$TDM*a*f 
l$ra*Sfc«kDE«*-S*©T**S. Di©M>f >6 
io o icjsi^^>*;i/©H L Vi.«*fe3as4. *fcD a e 

««R:*l^-^>*;i/(3DHDT VfcNT S CfcCDMdMf 
iMlo^D, WiE©H t VHB^i:H„V L fi*fcHHVH 
HI^S^o *&D 3 <s-^(3DH^^ >6 0 3fctt»l 
ft >*;i/®x-;i-H D T l , -r&to-fe 

0 3 0T'P^lfcH H V„-2H 1 £ri££ 0 

[0 15 5] l ^-v>^;i/cdt vm^MiRLfc 

»6SKWt*. if/M7>Tti:*15e«2 3i: 
B 1 M^zi — V4 2 1 ©>-X^A$r^o— «£<7)§{g% 
20 ttH3 1 ©NT S Ci) L < Ji?^ KNT S C0DT V{l-S§ 
fti:*S7>f f £:fg2§ttfi^3 3£fg 
2itx>3-f4 2 2 &4)0^6DS<S#tt^>* 

1^I2t- D 2 CDK^>f >6 0 2 £>{f 

it^t>^ i ©NT s cm&hffltmmft&<DED 

[0156] *S7>rti:*fia»^§5*3Si« 
4 3 <h!f§ 3HjfS^:3 — ^— 4 2 3 £ &oB&®fi£^©~ gtf 

30 tD 3 (D K^>f >6 0 3CD{t-^££*J&U f^>^;H 
© N T S C |sj D#«art ST RBffifflCDIiiH©jBjW«lffi 
HD T Vff-^^f#£ 0 2*e> 3 ST-OflbCD5 L ^>^;i/4, 

[o 1 5 7] m3 5Ht*j©K^>f >©*«Tfe*. sr 

NTSC©il^>^;HiL KcES^ftTV^^p ,r 

COL 1 (±Da<s^(D^ 1 A K^^f >© K^-T > 6 0 

1 CDt£WlZ$> *) % jfcaafcNTS CBB^^^^^^l/ 
««fcSaiB«l l t?ttiHU&lMHt«**tr««S 1 l# 
AoTV^o fttHDTV0*lft>*;HiL 1 i:M 

40 H^i^hTAoT^^o MKiHDTVtNTSC 
i:©M^*fffiT-fet). D 2 © > 6 0 2 i: > 
6 1 l®IStAoTV^o ^©1^6MbpsCDNT 

s czmm^umLh lfcjRs-rsi:, mi©» 

2fg©12Mbpst:^^o LliiMlfc^btSi: 
1 8Mbp sO»«#»2SI«3 3t»2Htt5 ff 3- 
^4 2 3*6«W14nI«Tife*. ^S^*^ft 
Tt^SESi^iSSrfflV^ 1 5Mb p s^T'HDTV 
BE$g(s-§'Srliat"SCi:* $ T-&So ^oTHI3 5<£>ffig 
T^^>^;U 1 T'HDTV^NTS C £ Ell^taSST & 
50 So ^ -V>*;i/ 2T-SHDT VCDB^tttf 
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V\. S 2 1 <£HDT V©7 ; ;*^7>7Mt#T-&£. * 
£, ^-^-HDTVIfliLltMUHl^SJL 
TS<&£n&o ^— HDTVCDH^-IS^ttDaCDH 
^-f>6 0 3, 6 1 2, 6 13£fflV\ NTSC£6M 

bpstasw;^ 6Mbp smn, ee«S£ 
^<tti&wwffimwn<D7E&&®2 o o o#©*-^ 
-h d t vfi ^btemr- 1 s = 

[0 15 8] 03 6©iEB0teD3T-6o©#-f A Kt< 
-Y >5riS^^-y-^— ^— HDT V{f-^§re^bfca-&Sr 
^t. NTS CEil^^ 6 M b p s l: ^ b tl^ 9 10 
m<D5 4Mbp s#g£T't£<> Z<Dtz&>£. tJi^iSft© 
*-7t— H D T V &gi£T* £ £> „ 

[0159] w±bu 3asm©^o««©*3p* b < 8:8 

[g©{i&B©>t#£*Uffl^6±§^T-;i9&o CCIT-zMPi: 

[ 0 1 6 0 ] 0 4 9 fc£g§ 1 ^— ^ ?U©*¥{i^s^- D va 
hSitli^f fDHifiVi 2t ; -^?U©|h] b < Dv 2 h D 
H2 , m3^-£Vl(DD V 3tr)„ 3 CD(3^-®iW.mZ^t<> Z 

©nnr, mi^-^^i(Dmm.mmmD v ,izNTscm 20 

©fiiTVimot*5il ^-^©zMFii&ffi 
^D H3 t^TVfl^* s AoTOS. tot, 
T>^Ua>fc-c>T^&^fglg<I*&2 3I±, NTSC 

i:M,|gf4^bHDTVfi^*»5Ci:#T?*8. 

£«fc»K -St-liNTSCtf, W-fliNTSCtHD 

T V ifiW^X- g5fe»2 ASj^AE-r S i: ^ -5 

Hl#fc2><. 30 

[0 1 6 1 ] 05 OttTDMA^SCbfeS^t-, 
-^7N'— ^ h 7 2 1 tO$feaSSPtpl^gP7 3 U*- KSB 
7 4 1 #a&tti=>*lT^2>o X. 7 1x-A©^g|gClc{±|5) 
»«$SSI57 2 OjMatt&ftTVS. w©*§^fcfc, 
A*D-/t-gf#, l-OCD^-^V^^ASfyij^-t c,^ 

TV">£. 0!|jtfc£, Ot'f lft 

>*;U©:£<|5]b#iiS©NTSC, HDTV, * — si— 

5 0~7 5 0 e#^tC?45;bTV^-So ^oT^©S? 
IS* 5 ^©^^ A^nyh^fflV^TTD M A^T-M 40 
mt&Wi^ ffllBk»4l/TNTSC, HDTV, * — 
^-HDTV©fltj^T?&Sfc^5ab*#fc.5. X, § 
fI0J*>7j<^<i&T>5P-^T-§f§ 1 Sff^2 3 £&oflfjE£© 
»^NT S CT Vfi^SpSffl»7>ft«c5)» HDTV 
£H£T-#So H!2£{b«I3 3 Si: <£#?&«©*- 
^-HDTVSMt^S. Sg3§<lSi4 3Ct5k^ 
HDTVe^&§g£fcli£T§S. W±©J:dt 

M£e©fe£;&^:>;*f A£*S3gfcB£S. -©iiilr, II 
<, 14 9©i^^S{lf0^1tn|l^-*)5 0 50 
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[0162] W±i&^fc «fc ? CiaiW 3Ci») 
JgimDTV, HDTVhNTSC-TV£D3d©lf 

©iao&tto&S^* ;uTV»j&#Gjt£l;: testing! 

£ r 4 C i: #T" § 5 £ ^ ? fr 4 . 
[0 16 3] lit, *^ia5^QAMi&SRQ 

[0 16 4] ST, 1 6 SRQAM(DX7- U— }*£§t 
If5„ 0 9 9fcfc 1 6 S R QAMCB-f jS©^ 
T-feSo SI l&EgC^T, 1 6 fl^j& 
8 3a, 83b, 8 4a, 8 5, 8 3 af©&16^© 

^^©rapstt^raPH-r-fet), it2 5ffes, 

[0165] 16 QAM©(1^8 3 attffittlfffl© I 
14, QW«t t> <5©8§8t£fc£>. C^T-l 6SRQAMC 
t%S6, n^^7Mittt1-5h, {g*j&8 3afct 
y7hLT, MI«fr&©Sg^£nc5"©{i£S©<I^-,&8 
3^»»S*S. C©ii^n{± 
0 <n< 3 

.£feffe©ff^,£8 4 a, 8 6a^2/7hbTll 
^8 4, 8 6©ffififc»»-ra. 
[0166)^1 r-^M!)$SPe 1 £SrZ>£ 
[0 16 7] 
[&1] 

Pcl . 16 = » crfcf-"i_U 4- erfcf-JL.} 
8 

[0 16 8] Sf§ 2 ^-*?'J©^S*£Pe 2 £;-<*-.§,£: 
[0 16 9] 
[IS 2] 

[0 17 0] fc&S. ftt;36SRQAMtL<li3 2 
SRQAM©i7-V- hSrttlSC-r*. 11 00S36 
SRQAMCl^^hMf^?,. SBlfeKfciS^T 

[0 17 1] 3 6QAM©e^8 3a(±ffi«ltt«tt3<5 
©Sg&tl&S. C©{lf^8 3aH:3 6SRQAMlC!& 
5dl^8 3©(iiICy7M, t)n<5©Sg 
8ii:fcSo £•*©«*;£» 5/ 7 1- bTfI^8 3, 8 . 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 £ 
9>7-©{f^£>£&?>{s-^,&g¥9 o©<!^ 
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^MD^S-SS Lfe»^0i!)*feP e 1 i U « 

[0 17 2] 
[IS 3] 

P C 2-32 crfc /■ 5 " n A \ 

3 p / 

-—crfc/ Jlel x 5 ~ n \ 

[0 17 3] <h&£<> Z CDmS, EI1O10C/N-X 

■«ft§WL&— fllfcSV*-. Alt 9 0 OttifiRcD&tofiE 
3fc£S<E3 2 QAM©:^— b&^o 189 0 5 
fct^ — l^— btfl OOD- 1 . 5*©ift»£iS-*". 
0J©SRQAM(Dy7Mn$:l. 5^bfc«^CD^l 

l/— 1 0- 1 - s ^4i5V>Tffl«9 0 0(7)3 2QAMM 
bT C/N«#5 dBTi^oTfeDittlilSfCDai^ — 1/ 
- h TflSf & & 4: ^ aJftStf* § o 

[0174] ftl:n-l. 5com^(Dm2mm i D 2 (D^ 
^ — \y— H£ffi|g9 0 2 atT^Wo ^ — V— h& 
1 0- l - 6 (c43V^Ts «9 0 0 iZ7jkT3 2 Q AM£i£^ 
TC/N§2. 5 dB±{?te\,^£mm(D^^-U- hT 
B£T?&S^ 0 ffi!R9 0 1 b, ffijg9 0 2 biin=2. 
OtDS^OD^ D 2 £*Vr o flja9 0 2 CttD 2 ^ 
"To Zfi&££isb& t.xi^— U—h&l 0<D- 1 . 5 
S©fi{:ib^T2 2n=l. 5^ 2. 0, 2. 5<£>B^ 
3 2 QAMtZJt^T^Da&S. 8, 10dBSf$ 
tl, D 2 li 2 . 5 dBMt^o 

[0 17 5] 3 2SRQAM6Dl^;y7Mn«ft 

^-^^iJD 1 h^2 5 :: —^^JD 2 (^C/NfB$:lll 10 3 0) 
^7 Mn^C/N(DiiiffNto mi 0 3£<^£i: 

* t> is i t*— * w d ft 2 5 s — * w d z <D&mz i&m & 

fo^ 3 2 SRQAMO«^n> 0. 8 5 <D$k 
ffTT*a**$^ 1 6SRQAM©1^0X7-I/- 
HiEl 0 2CDC/Ni:^ — \s-h<DM&m<D£olZ 

[0 1 7 6] 01 0 2C*5V>Tft«9 OOttl 6 QAM 
<D^— bSr^-To ftll9 0 1a, 9 0 1b, 90 
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1 ctt^-^SS 17 s — ^5UDi©n= 1 . 2 N 1. 5 N 

1. 8©l^©X7-l/-bS:fNto flS9 0 2 a, 
9 0 2 b, 9 0 2 ctt&**2^— *?UD 2 CDn= 1. 

2, 1. 5, 1. SCOm^(D^^—U— b^-to 
[0177]1104©^7 h»ni:C/N©ii^l2tt 
1 6 S R QAMCDSp^ s >7 h*nfe^b$*fc»^t 

m 1 0 4 36>e>We>*a«t'5fc: 1 6 SRQAM©l^n> 

10 o. 9x^tii£^BM<DmmBmt^mt^^zti^t> 
[oi7 8] ^^T^ffaac^y^^TviojftjjftjSfc: 

S R Q AM^ Iffl bfc8^CD-«S:^t 0 0 1 

mt, m^\y^jut(Dm^m^7r^ 0 B89 1 lttmm 

T>y"±(DM^ifi 1 2 5 0 ft ©^©^I7>t^(Z) 

1 0<O- 1 . 5f^t^ 0 ii9 12 
20 ii7^Xl/^;i/^U J&9 1 0ttC/N = 15dB£&£ 

»jaTtse**a©3 2 q AM^a©sMis#jS*^-r. 

C(7) L= 6 Omi 1 eCDS&^^^oV^T^^^^CDHDT 

[0 17 9] b*»U ^«*©«Bft#©«Mbt:J:!)R 
F^^tCC/Nii5dB©rt3T*^®j*r^>o C/NffitffiBtt 

TV^DS^S3&5^tei:&SHS*KpoTV^S• i&JftJB-* 

M^tl, 6 Omi 1 eCD^grt^xcDJftiSTSeT 

[0 18 0] —J5, &m%(D3 2 S R QAMt b < &E 
6 8t:^t8-VSB©l^ Buifi<3DJ:-5tiai 3 3, 
El 3 7©MiaD 3il^pgjlh^^o »1-1B»D 
^T-MPEGl/^l/OfigffgNTS CM^^tb 
*l-2»JiD,-2TNTSC*©*jlWMETVj«^*]8 
^2PgjlD 2 T-HDTVCDS^7>^iS^Clh^T* 
££o Mttil 0 5 £;fe^Tim-2Pgjf W-h^a: 
40 y Tfcb&9 1 0 a©cfc-5fc7 Omi 1 eMiT** 
U »2»Jil±9 1 0 b(Z)«t^JC, 5 5mileKi 
■C«iI1-4. El 0 6 CD 3 2 SRQ AMCD-tf— t*^3iU 

El 0 6i±^>fcr^— — *>3>£fft\ E5 

5o I10 6Ci,^Ti«7 0 8, 7 0 3 c. 70 3 
a, 7 0 3 b, 7 1 2 tt&^fe&JjftCD 3 2QAMW 
— tf^^UT, ^1-1PSPD i-iCD1f — tTX^i y 7\ fti- 
2»»D3-2©1t— hT^^y^ »2|»JiDa©^-b:^ 
50 x»J7, «»77-D^a©-y--t:^aiyTSr^-r. C1CD 
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[0 18 1] t£*#5£©3 2QAM©StiS^S;T-(±«B 
±6 0 t^i'JZSiSfSS. b*>b, 

[0 18 2] bfrU *%«©3 6SRQAM|:fflK 
^l-iPfHiD j-iT'MP E G 1 VU- K©fi*T Vj&#£ 
JBl-2PSJBDi- 2 T?NTSC^U— KCD «f«TVfigft-ft 
JSBU «S2BIJiD»TJHDTV©llS*TVj«»ftafi 10 
•fSCfcCfctK HIl 0 6 ©J: -5 F© 

©©, fPM&g.'Tl'— FOEDT V©it— tT X^'J 7© 
^lOV'fMllttU <£8?&g©LDTV©1t 
-br^^urtti 8 v^;bj£*t-si:v^a&iii#££;h. 

J. 01O7tt->7h77^^-nfeL<iis=l. 8 
©«-&©-y-— hT^^UT^U Ull 3 5 (£01 0 7© 

[0 18 3] z<DZtlz£iy. -*ifc«e*#3CCHu 

V^T *>*#gB^© S R Q A M^Si^jgffl-r S d tlZX*)^ 

os««n?*j»«jst» l- < m&mmm^u- ft-tvs 

Qamt- ii^^-r i> t;;i/* tf ^>fillb©5fi5F|g«» £: m 

[0 18 4] -SBC^O^^^^TV&^SC-rtt 
!SiBJEEHDTV5e«li:g««fet.oSe#U*iH26& 30 

SP©Sfi#bMS»7?*3fe*-afc. bA>b##gBJ3T-fcfct£ 
*©N T S C^PAL-^SECAM^jCCt^MCT V§M4 

«f o t v % z> §d # t, 7 s s> * ;ug{l£l© * £ tf is-r a i t 

fc«fc?K r^^;i/HD T VffiI©Sffl^NT S C^U- 
HKIiLDTV^U-KT'lifel) pja&fc& 5 

[0 18 5] i3)B#CC«gS{g#il*sti^?,fc«)TV^{f# 
(Wa:J;D^<0«tt#*»&n5fc«>TV*3Si:l / -r© 40 

[0 18 6] =*Bfc«ffill¥ttUSyu- K©§{stttfi£© 
S«ttn=2. 5©*§^, 3 6 bTHfc* 

4£*£:a<S#»©illiDfc: J: 9 *©#T V*g6#©*2R]R 
A^ti^-TSo C©di:lc«t D^*;i/£«M©*Mi'J* 

§£ = 

[0 18 7] mi 0 7©3 2 S R Q AM©1t — 

^iU7-|at:»S«t-5t» ntl<lis=l. 8©*§-£- 50 
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<t^ #*©& IStfHDTVStltNTSCTV 
S*«o^tt«*©Jfiim*©*^»fll«c:iS bT n 
£^MU SRQAM©D,hD 2 ©+)--t:^xiJ77 0 
3 ai:7 0 3 b &c 4: 0, § 

[0 18 8] C©H-& 
n> 1 . 0 

©1$, Hk±<D£*>tz%imimt>ti&. SEot, 3 2SR 

QAMCl^nii 

1 <n< 5 

f&Zc Pl«i:iT16SRQAM©S^nli 
Kn< 3 

[0 18 9] Z<DWi-&m9 9, El 1 0 0©<k?£->7 b 
Zitxm 1 t* 2 Pg«£f# £ S R Q AM*SCt*^T, 
1 6 S R QAM, 3 2 S R QAM, 6 4 S R Q AM{C;fc 
n#l .OfeUiT-fctUS, jfe±;tt2£fc:*5^T**W© 

[oi90] sofifl-ettBMWg^fceis ufc»^*Rw 
b<tt(£^«?tegpt:t>w, *n-ewd2 5 s -^w, mi 
wmafiakifitobtiz. PCMm 55**, si^me 
[0191] mmm3x-itmi 3 3\zm-?£?iz 

BSIfflfl«*.(TDM) Mti^totTTDMCJ; 
S'tf-^+i'^l'&Sfc}-, ECC Encoder74 
3atECC Encoder7 43 bl:it<t5C2 

o©-y-7'5 L +>^;i/©^^— ITIE©3— K-y-f >£itsij 
-fbf s-fc{^<t t), >*;u©BBfiiKii£-ott 
^«ej£©if;^¥>*;i/£irerc c© 
Ell 3 7{C^-r<ta{c4VSB. 8VSB, 16 
V S B© V S B - A S Kff •«§© 2 0©+f 7"^^ >*)WD 
Trellis Encoder^© ECd>3 — ^* — ©Code gains 
«fcu. pb^BttHJ§tt^irr5!£J£0J6©Hl 
3 1 ©15iB^i:|BlUT-fe5^«)«BS-r'i>. 

[oi92)ii3i©7D pmzmmzmn&giW: 
x-mi 3 7©7D.^itteggstfe5. es^a© 

3^fs*i©Up converter;§ll©Down 
convertor JS»,I3^S4SS©«^ 

t-$>s, |5)«(3utei8 KDmmzmm&i/z^ix&m 

1 5 6©^->^^Ai:|3)D«fiSiT-$)Sdi:tft)^-5o 
*fc«j«S:ffl#fc:bfc^«-&a:, 01 5 7, S(c®#ic 

bfcv^-&ttia i 5 8(D£otjimj&iz-fzzttfiT'% 

So- 
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[0 1 9 3] HI 0 6 (Di/ * j-U — is 3 >lZ&^Xltm 

?3lz 5 d BOCoding Gain^MSrOttfe*^^^ LTU 
So SRQAMii "C-CDM" <h oU£*lS*^<2ff 
-^■^^-^•^fD^fi^S; (Constellation-Code Division 
Multiplex) ^rrectangle-QAM^i^ffi bfc££>T*&So C 
- CDMIiTDM^FDMWMb^i^T^ 
So 3- F^^bfe{f^=i--b^^l!|-r^C^^ e t 

Srfll-^-rc tlzXV TDM^FDMCa^WnMi® 

l&tt£«t>&#£>*3i1-So :0J;^;C-CDMM 

[0194] ^T s C-CDMi:TDM5IM^Mfe 

^ais^isfflv^fctfrasEft^ay^s^s: (fdm) 

NTSCSaoSftt^^ F7A72 5©,fc'5&ffl« 

2 2T-££o *7-©*+U77 2 3^^©^^ 'J7 
7 2 4tt*tiHir*g <&i\ c *SV>©T**»lt*& 

t 'J77 2 2SaitS<t5K:* l+t'J77 2 6J:«2 
*+'J77 2 7£4HHb**J|ll«-5 7 2 0hi§2fl^ 

7 2 lsassifcfc-tOT^ttdw-t?**. ^ns-^7 

Schlep ?K ^£^lt&#£FDM£cfcSPgMSM 
[0195] CCTi 1 34i:«©^3 2 QAM£ 

*&V^#> N HttttThresholdlttth^5 L -v>^;i/BCDW 
fitTheshold2^Jt^T 4-5d B/Jn£ < TH^o foT 
4-5 d BMffi©Hft fco 2 AOttJISlft&tfimi' 
So b*>U SM«^©lx^;i/*sTheshold2 
WTfc*4i:flH«CD*rtiftiS«64!(l2»HS7 2 1 a© 

©4>*t^»l«*7 2 0 aL*$lTf*6<4^ »2 

mmxumwvmL <«^Bttb*sfiTSfc^. 

[0 19 6] b*U *»9§*«V*fc»&* HI 0 8£ 
fNtioi^filflf 7 2 0£C-CDM££ 
ftS 3 2 SRQAM^ffl^ttf7*ft>^;H ofAJ 
mn-fZo d©BB«CDfEv^^?-v>*;n o f At:$ 
&Kffi»«ftK©J«^ft©**, g!2{f-^721£32S 
RQAMhU tt:/^*>*;i/l of B©«HI£»Hs 
^■©B8ffiThershold2{c^t)*So "TS fc{§^l^;i/* s Th 
reshold- 2fcT* J oT*S©^§fe<fc£o ffi^ttft 
MH?*V*-*2fi*»7 2 1 a<Z>#i:&&, 1t:/5 L *>* 
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;i/ 1 o f B tit ^ + >^;i/A tfSfST* § s tz&bfemm 

[0197] -%<Dy?^*>*MznmMmm<Dmfr 
cd BBfit ©fii > it ^ * > * ;i/ mmx tt mmmm, 

<D^ v AixS d i: C £ 

ff^qjfgfc^^o ^2(1-^7 2 1 t, H«©*«&JB^ 
It— t:^x'J7(?)Wii^Sc HDTV(7)^S 
^1 0 5 0*©«^ 5 2 5*JCiDiTx C-CDM 

[0 1 9 8] u0J:9(:iT, F D M t C - C DM£ffi 

StlSo dCOJ^^&F D M£C £ t> 2^CD1ty^-V>^;i/£ 

mtttz&s-ocDm&mzfrmi,, 3-=>(Dvy^^>^jv 

20 [0 19 9] «CTDMkC-CDMS3B»^btTKi 
«£®(tS;?i££i£^So Hll 0 9 fcgvT «fc3 fcT^D 
V« -^trttTk^FWJRSB? 3 2 2:Bfefe{B ^7 3 1 # 
feSo 7 3 2©e*l^;i/#ffii^fcfc N - 

©WW * ttJS^ ftgtt T Hjffi £ tfiij $ ft* ^ c: t £ *J 

*¥»*rsb7 3 2<omm(D7k¥mmmwixvy 

h 7 3 3, 7 3 3ai:l?&r-^, 0!l*.ttmm5*e 
£i£S>WS^W;bT*# < (£>^-# £i£S d t#T* § So 

SP7 3 5, 7 3 5aCDfflMt:Sffl$«TSiK«IKI9)H^ 
D^h7 3 7, 7 3 7 aSriSltT^PJa^ij^^ff^n 

So 

[0 2 0 0] 01 1 OiiC-CDMCDiSS0T-$>So 

HI 1 Itt 1 6 QAMcDS5?I)SOC-CDMcDzr- 
KWDSTHft^U Hll 1 2 S3 2 Q AMffiSf J&<£>:3 

— KiyosTBife^-r. mi i o, 1 1 l^-r^^ 

2 5 6 QAMtt»U 2 N 3, 4f7 4 0 a, 740 
b, 7 4 0 c, 7 4 0 d(D4^CDmiZ^\f^tl, 
40 4, 1 6, 6 4, 2 5 6>^CD-fe^^ > h^o 0 ^4® 
7 4 0 d©2 5 6 QAMCDff^^n— Fv- H 7 4 2 d 
tt8 b i t© "1 1 1 1 1 1 1 l w -e^So £tl£ 2 b 
itfo4o©3-F7-n4 1a, 7 4 1b, 74 
1 c, 7 4 1 diz^iijb, 1, 2, 3, 4/17 4 0 
a, 7 4 0 b, 7 4 0 c, 7 4 0 d <Dm^&W# 7 4 2 
a, 742 b, 742c, 7 4 2 dt§^ " 1 1 " N 
"11" "1 1" *«DMST4. iKbT, 

2b i t-Toc7)it7'^^>^;i/-r^t)*), ity>-^>^ 
;i/i, it^^>^.;i/2, It^^>^;u3, it^-^ 
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Pen,. J_ erfc /_S_U_Lcrfc/ \ 



Oo 01 1 lttl 6 QAM©J£SJS©JI&l&&f?^iSg 
*jj*U Ell 1 2&3 6QAM©fc3IJifi£:^Th, C-C 

s^^io^s^ (fdm) ^^p^m^s^s (td [020 3] +j-:/^-v>*;u2©p e 2 -eti 

M) ilffl^fc-a-S^htct »3s Wfcy7^ J r>*frV [0 2 0 4] 

m j P-&Z>£^o®}%k&$>Z« i^UTC-CDMMt: [15] 

J;t)ffU^#m<b*^^^T-§So Rectangle-QAM£ rc: 0 - 1 cifcf SlS ) 

/3<^TC-CDM£8&BJ3bfc#, {!■*§• ,££&o{fe©gg§ 2 \ 2o ' 
^miSffeC^QAM^P SK, ASK, ^ UTffil 
«»*«£<g^j£i:#«£U F SK*>|5)«(C^S^T-g 10 

£,„ [0 2 0 5] 16-PS-APSK (PS© 

[0 2 0 1 ] F!lx.KHua>08 P S- AP S K(DV-y^V -V>^;U 1 ©X7- Hi 

>*;H©:n:^ — v— M4 [0 2 0 6] 

[0 2 0 2] [g&6] 
[t&4] 

8 WW 8 lllo/ » \^2o / 8 \ /la / 

[0 2 0 7] •y-7 r ^^>^^2CD^^-l-— Hi * [2&7] 

[0 2 0 8] *20 

=-Lerfc /-SlS U J-erfc / (Sl-S 2 )5^ ^ /_(Si+S2)5\ 



[0 2 0 9] ^y^^>^JV3(D^^-\y— Hi 

[0 2 10] 

[i&8] 

Pe3-io=-i.erfcf-^-\ 

2 \ 2a/ 30 

[0 2 1 1 ] T-a#So 

mMM4) WT*^B^©^4©-*5£^{co^TEI® 

[0 2 1 2] 12 3 7tt|^|f6fi«|4CD^<Z)^^^AECr*$) 
£ . SCB£#>J 4 tt|QE0iJ 3 T- ISiB^ L fdE3t$im S:Sfe±JKM 

T-WlWlstim2 9 t©«VMi, j£{lffl©T>^7-6 a# 
%±e^ffl 7" > 7- * C & o T V % 5 i: £-§{!$&©& * © 
T>^±2 la, 3 1a, 4 1 a*s%±e^T>^^- 
£&oT<^.5j&©#-T-25S, f©i®i^lil^ fc < Is] 40 

%k&mm ttuzx, mmiz $> & gmmtrnmrnm^ < 

& <9 , ££*©£ft«£T-*K^fi QAMtll fefl^-T- & 

[0 2 13] Lfrb##P£©fc&!gg£ffl^/:l§llN 11 
3 KDZolzmsmiZTy^j-Z 2 a#&.5Sglg<§«S 
2 3 iZmt 6 4 Q M A gUif ^fc L < (i^ffj 1 6 Q A M 
^Mfi^£§(f LT4PSK€- Ulr-^ 
£'J©D Hl^^S^T?»©T-NTSC©TVff^M#e> 50 



[0 2 14] ^CCcfJggg|(CT>^^-3 2 atffe?,i2§ 
{f«S3 3f«iiy^S«* s 3t^^fc«)^l 6£fc<i6 
4 QAMf^^f 2 t*-* ?U t SI 1 ^-f ?U£«SIT- 
^HDT Vft^#f#^nSo e£oT|5)CTV#ia^HD 

[0 2 15] 3SSgai(cfe?>*^i«^©7'>^^ 
4 2 a££o^3§{f*|4 3fct«}£#^6 4QAM(s 
^©fMa£^7}&&j8T-&3fc»Sgl, 2, "3, -5*-* 
JUD1, D2, D 3£«IIUei«8?<ilJSHDTV{i^# 

-HDTVt«T-^5. 
[0 2 16] C©^©MI^?S©i3S^^ttll3 4 S H 

35, m3 6(Dm^m^xm?s^msLm^m».mm.mz 
£ 6 ^ * > *;ns; T-ii«f!a* s fc t> tu^ ?> *lt y SH^D 

Iff tNT S COL 1 1 ^v>^;H:, D2(I^ 
®^lft>^©Ml IZHDT V(D^mm^. D3 
fi^©g§ l^i^UDH 1 (CS«^JSHDTV©M 
7}«#g£KM-r £ d i: fc i K> N T S C t H D T V tMM 

?.» ^ti3 5, M3 6©i-? fc'ffeCD^V^I/OD 2 
«^D3ff^^ffi«1-5^i:*^pj^^( S> ii,* 

iioh d t v ^m^mm&n d t vaj^t- # 
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[0 2 17] U±<D£olzm^m$.&CD$)Z> 3dfflr 

[0 2i8] ^^^)im±m.mti,x 1 6QAM^ffl^ 

6 MH z CD^^CDHD T VMiM^A s JI^£Jl-T V 1 " 

u> b^n?>©^{±N t s c tcDm&ii-tfite^tz&>m 

b»§£NT S C(DBi}3 Lj r>5-)VX-T&mt&y-'( )\>* 

*xhtt(ommtfiwmf&-ox^2>o $.tz i 6 q am 

£^>^;u£a§:l;)-£> i ftg#ft < ft££tf"t-ft <s 3SS£ 
[0219] HI 5 2tt«!3lE«3B$ftT^3:*St©HDT 

v ©^^ ;i/flb±&2IB#oSMSS«««6E £ t» © 

^ScEUS 701iP?,HDT V©SfaT* £ 5 §fi RJtfeffiM 
7 0 2 fcKgt?.7toy«JS®7 1 1 ©§fgnJfg|fW£ 
7 1 2&^bT^S„ Pf#©fi}ft-r3fiffia5 7 1 3iC^o 

^Ttty^-D^atays? 1 i©*«*&*cj:»k >j>ft< 

[0 2 2 0] fti:i5 3tt#36WC«fc*lfc»S©SH£;fr 

tb, HDTVCDlftjB«lflESepIfigffl«7 0 3 fc£±*£©^ 
^^5;©Sff nJtgffi^ 7 0 2 «fc t) e^F* < ft 4 „ b*> 

u ^^©gft -mmmm o 2 if)Ei<^fflor-> - 
^mts cmcDmMmmgmm&mmi 0 4 

So J£JL±©2o©«#*>£#fiK£;h.5 0 d©*!^©^ 
*;HS2SJa7 0 l^feT-^-n^MSSST 1 l^©Si£Sfi 
Si±0 5 2-f^Ufe^**Sfc|Bl^^;i/T-fe?>„ 

[0221] *%wx\±T-rusfffi.mm r i 1 

i*>e>©^^^;i/^^7 0 i^©5eSii3o©«^*s 

#£-fS„ ldl4HDTVt,NTSCfe§n?f%^ 
lJStffl^7 0 5t-$5, «2fcfc£S#£:gttSfe©©N 

Tsc^mmmhwst^mx^^zmmmmi 0 6 

T— a#4f^T-^-To ;;T'ttNTSCttC/N*sfi<t 

b&m^mtemiT-fwz&misX^ztzisbTi-v? 

[0 2 2 2] j(5 3l±J!SSBut±HDT V^S(t7?STV>& 
#J«S«iiNTSC©*g«T*5M5 3j»««ttt7 0 7 

t 2 s^t-^-t. 

[0 2 2 3] W±©«};dlcbTtefe^jS;it)S*#mi©H 
©&5SK «fc t)^*^^T-{±H D TV«*i:<t O Sl-C 
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^fcfr-Dfc^UC&^T&HDT VtlH]— ©Stli&NT 
S C Tgfi Rjt^ i:ft i> . £ -5 LTSfflfflgl^Ift^ 

^fs^se^tt^-rc^tit), HDTv©£<iDjt£ 
mmmz&ur, nts c t v©ateT-s*a* J s«T- s 

o 

[0 2 2 4] *fe2refB©eS63EFSC*ffll>fe0l*^U& 
10 07 8©B#P^12gEl©idt- 3Pg«©€^aS;^ffl 
^Z^t&XZZ* HDTV&HDTV, NTSC, f£ 
itINTS C(D3-ZHDW<>WDWm.lZfrmL, jSfii" 

JE # t> Sfl-Jf fctJk V i: * -5 4: i: & t 2 PtSfi m X It 

± < ^m^mxh^tzm 1 mmmmi o 5 xm&mm 

SNT S C T VtDEhaxmmt^m nSi&t ft 4 . ULhfcfc 

fee 

[0 2 2 5] &fc^*;i/S«£#:^D^M£Uft*£ 
20 #;tft<^ S$iJ^©4>i: fcjstt SUffi^J^^-T. 

4c £©&-&. ^^^©1 6QAM J p4ASK^p© 
El 5 4 ©SS^RJIBBItS-r «fc 5 C-fijSttgrc^ b 
feS^fg««7 1 3#^#V%fc»HDTV©S«pItg 
««7 0 8(i^rl3{C/jN^ <S^TLto. +i— tr^U 
30 73b*»<&!3, ^©#g{s#* s «£fcto^>K>-y--A s i)i£ 

s. m^xWL&j5&xtetemmMjbmmffi)izf&iLLiz< 

[0 2 2 6] JfeCEl 5 5 fc*$8JJ§©;R2^f3CfcJB^&» 
ASfvt. H D TV «ItE«« 7 0 3 tt, 

«e*»SC©SfiWffi«« 7 0 8 «fc DgTUKSS. 

(fefc^5S«t UJ£^I5H©NTS C^©{g«?^S§« 

njffiffi*7 0 4tmt>tiz>o -mnuxmirufriz, m 

£HDTVlx-<;i/T* &%k{gX § ft V i# s NTSC 

40 7 0 sfz^TT^D^afcj&g? 1 1 a>e>©&5^£§ 

it, HDTVt, NT S C&iSn^gfgT-g-ft^., 
[0 2 2 7] W±©J; a fcBJD«*gfiK©»^ *fSW 

oimmmmmx izhd t vs&(i©s<iqjt6%^{i«T^ 

<ftS— *T-> lei — SSS&NTS CTV©S{5T-g{s7? 
#4SMS* s tix.4, C©fctt)ffi[ii^©^- tf^UT*** 
^ixi.i:v^^}^!JmA s $)4c J: t)^<©SfS#(cSli^ 
WTtSifflltffea. HDTV/NTSCTVCM^f 

i^e^tS^bTfigiL^-a-^dt^T-^So 
#*7-"^^;HK^g<f^©lt*^ti^fc|g|!gT-(i7 7 ^-n 

50 ymm^<Dttmmm\tmmztiztz&n$mm*&<t 
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Z>Z£*tT-%2>° C©B$jTeHDT VW-VX^V 7 
5 T-^ bfc^* ;i/H DTVINTSC ©§{g HjfgifeM 

tfy^;i/NT s cv&m^meM&vm-tzz- twx- 

RB©«*R£S£{rr-&;ii:fc<fctK £DS:5EbTg<B#T- 

[0228] i5 6ii m&ri'f'frw.mxLyjQ&z.rz 
m^m^Mmim-to zcom^ m& 2 tn^g 10 

i>. ^fta^^tt-f't-C t^TtSfe^ HDTVf© 

©gilojf 7 0 2i T-ffi^T- § 5 o 
[0 2 2 9] bTPf#©£«^t£«*£©SS£riB*£7 1 
4 -e fcfcS v> £ * 5 It * & »iiScDj|[6iS © 7 > 7=- i- 
X £ H D T V © Bffi"? ttS£T? # fe V ^ §{t T 

{SpII6««7 0 4t±, T^-D^TVJKaiCDWipOSMRl 
fgffi& 7 0 2<tSlS<&!), WMS©;tt2SS©<6»Pffeffi§ 
{ipTfgffl^7 0 4 a ©*-&«* 7 15,71 6X&T> 

^©tii^so^iRitfesiKassosffltfNTscTv 

©SffiT-S^t-gSc 
[0 2 3 0] £T, ^J&OfS^W^^^fitSS©**^ 

t.NTS CTV© n D nt£T-#iia* s g{iT-t3fc«>, it— tr 

[0 2 3 1 ] (HJEtfiJ 5 ) flJE^J 5 tt#S8W!*JSrl3£H 
o£ t) ASK#i£iC^fcJi^©f^0JT-&3EI5 7fcfc 

5 © 4 «©v s b - a s K{t -^{t ^gmwm*7j< 

b, 4oCDifjS7 2 1, 722, 723, 724£& 
o„ 168 (a) li8I©VSBSf©Constel 40 
lation^it. 4fiO«^2bi tOf-i', 8 

So 4VSB©1^ «^,£7 2 1 , 7 2 2, 7 2 3, 
7 2 4MAS0 0, 0 1, 10, 1 lC^tSI 

[0 2 3 2] *»9iK:j;6*flieaftfT5fc»t:» 0 5 
8©41evel VSBf®4 level A SK©{s^§ 
jSESi^tidKl, 7 2 1, 7 2 2 £ 1 "2© 

?)U-7^>£ t3^1©fl^.^S¥7 2 5 h bT3&V\ 
•£7 2 3, 7 2 4 £S'J©<y;i>-7\ MS 2 ©ft ^j&f¥ 7 2 50 
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6 fcggtS. -t bT 2^©<I^j&i¥©lffl©fflffi$£^H 
P©«*ja©IBWI«fc !>!£<■*-*. 9fi^7 2 1, 

7 2 2©R8BI£Li;-r5£:<i-^7 2 3, 7 2 4©HSPH 
liUbLT-a^, ff-sf.6 7 2 2 4:«*A7 2 3 ©HP 
L„ttL,t^|<ttt5. 

[0 2 3 3] K> Lo>L 

B#$}fc b< ttfi^fl«J{CL = L„C3fe^T i>&V>. 8 
fgffiVSB©^-&, 168 (a) (b) ©<fc3&Con 
st e 1 lat ionh&So 

[0 2 3 4] ^bTE15 9 (a) ©J;^C2o©SfjS 
gECMUv 1 — *?UDi© lb i t©7=— *£*fjic;;*#5 
Zfctff&S. 0O;li£Sgl©{i-«fj&ff 7 2 5£0, MI 2 

©<i-Sfj£P7 2 6^1 h^s-rws, MS 1 7— *n<D 1 
bit©i^ ! SiT-^. ikl^2 9 : —^mD 2 <D 1 
b i t©e-9^S-(s-^P©*© 2 ■o©fi-§-j£i¥tcttf&£ 
■tfS. #IjL«> E15 9 (b) ©<tatif,^7 2K 7 
23SD 2 =0J:L, If^7 2 2, 7 2 4$rD 2 =lh 

^t>2bi t/:>>#-H'i:'te&o 
[0 2 3 5] Z<D£5tzm^&*&Lmi-Z> ' fcCJ: t)> 
A S K^5tT-*^B / i©^<SG^* s Rltgi:^?»o MSfi 

ttt£*©*HIB«^ja*ai:ato?)B:'SiV'>. b*>b, C 

— * WD SB If*— ^JUDattB 

16 0©4 VSB-ASK©{l^B2SH©<t^ t-^-a- 

j.o^ §{i«6T-s^bfcM^{±y * x^&mmm 

!9, «ffc{B^WM7 21a722 a, 723 a, 
7 2 4 a©l£v>SeHtc**'>^^tfttc^t!c1-S. -©£ 
4ft©;*7'f -y-— t:<t5^7-r7l/^2t: 
«tSfi^7 2 1 ifi^,&7 2 2©!*^, XI; 

4 £ «t 7 2 3 h(t-^^ 7 2 4 ©ES'JAsm 

<?5:S. o$ t)MS2^-^?iJD 2 ©^^-V- b* 5 ^ 

1, 7 2 2©^-7i;IfiS7 2 3, 7 2 4CD^;u- 
rfc«0K9Jtt«PST?*S. "3* DMS1 ©fS^^7 2 5 
i:M§ 2 ©{I^,£S¥ 7 2 6 t©ES'JA J -etS<, C©fe», 

[0 2 3 6] Z.o bT 2 0©?^®©^"— ^?UD 1 i:D 2 A s 

a^-rai 1 ?-*wd, 2 ?ijd a ©n***c/ 

[ 0 2 3 7 ] El 6 1 tt&{i£i7 4 1 ©T'o y^it-AA 
35 7 4 2liM5l7 : -^^JA^ai7 4 3 2 ?'JA 
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mmzxtjsn 4 2 ft-?- 5 50^357 4 sT-stfe 
tzx±sm^zx^m.nmi 4 6iz&^xmft&m$ti, 

1216 2 (a) ©<fc?&4ffi&L<fcfc8fl©ASKfi-5fi; 

4 A S K h L < (± 8 A S Kfi-f-tt, ge>lzn>Y 
/U7-(;^ 7 4 7 C£&flMM!liB3*u 06 2 (b) 
©i7i:Carrier»blgLfeSide Ba 
nd£r& -^Vestigial Side Bandog <o V S Bfl^f© A 
SKIf^-i:^ 13^*35 7 4 8 A>£>ttS7j£*l€>., 
[0 2 3 8] ;i/^&ji3@bt^fflm*^t 
O^Tizti^So 06 2 (a){iASK^ISf=^©Jgl^^ 

i>. c:c7D{i^$;7 ^ 7 4 7 cony V j^x? ^ ;v#m 

6 2 (b)©j£<i<l-*7 4 9(D£olZ*^VTm,fr%'PV 
^LT^tfJ©#Jl?£^£Sft>5fe3„ itL5:VSBe-^i:^ 

m&mxmmxgztz/b. mfcmmmzbm&Bi^z. t& 

*Ut>tlX^Z>„ i6 0©ASKff-^tt7t;^2 b i t/-> 
>tii)lX'&&ifiV S B^iC*fflV>5 i: 4VSBi:8VS 
B{£|s] — ffl%LWLW&X 1 6 QAMv 3 2 Q AM© 4 b i 
t/y>#;i/(?)5b i t/^Pi^MC^-r-Stif^g*** 

[0 2 3 9] *C16 3©7"D 9^1T-^tVSBfi 
«7 5 1 T*tt%±©T>^^-3 2 aT-Sttfcff-^iiATJ 
gP7 5 2£*iT\ >*;Wl^t«t pJ^TS pJ^S 
IS7 5 4*>e>©{f-5ffc, JE-&S7 5 3C^Tfi^S 
ft, <&v^MJl&?&fc:^gi;*ft5. &K:tfe8?S§7 5 51; 
&^T&iWL£tls LPF7 5 eCitJ^-^^HIf 

<9 4 VSB©igilrtt4 level©Slicer, 
8VSB(Dl^li8 level©Slic e r£&o!§5 

sulfas 7 5 7 c «t *) mi T-zmvi 2 ^-^ n 
Dztm&ztimi J*— ?mtiti& 7 5 8 ^2^-* 

?ijm^gi5 7 5 9*>"~>tB77£ft£o 
[0 2 4 0] &£r©5£{it&i;g<I*S££ffl^TTVfl^ 
£i£3t§-gi-£!&BJ3-r3o 0 6 4 ttftftA^SMiW 7 7 4 
©7D-^|ffel.„ HDTVIffC^MSTVI 
*ttM511B{fe3t> 0 l©A77gfl4 0 3£A77 
U,+J-^t> K7-( JV*-m<DW@i(Dfrm®ffi4: 0 41Z 
=fct>, HlV l , H l V„, HhVu, H„H„^©«lSTV{f 
9 4: fl£tt TVII-Sffz^-ffl^tlSo C © I*] g 3 T- 

8t^tlfcTVfg^B:ffi«ga54 0 5{C43V^T> MPEG? 

i££ffl^Tf?H»fc;*ixSo A77SB 4 0 3fc* 

vvc«J3<*ft4. E»£ftfc4T3©Wi^— *tt^jEfc« 

7 7 1 tCioTfgl^-^UD^fc^^-^iJDs^ 
o©^— ^?Ui:fe5o -©^•&Hi_V L {i-^ot K)iSM<D 

m{&m*5&m 1 5 s — i{it©7 4 1 © 

» l^-^JA*^ 4 3 i:^2^-^?iJA77gi5 7 4 4 
fcA*»;*ftlSrti&««:§tf\ V S Btf© A S Kff 



(24) ' ^rR|¥7 - 2 6 4 i 48 

46 

[0241] z(D^^^>)^Tvmm(DTv^mm±#(D 

7a y?m&m6 i(Lh:r>^3 2 aT-gfl 

bfeiSiie^-ii T Vg<s«l 7 8 1 ©^©gfflf 7 5 1© 
A±fg)5 7 5 2 lZA±)£tls m&&m%?> 7 6 0 IZ «fc t» gff 

r 5 tt« ©^ -v > a n*<Dm* * s mm $ timm s 

ft, *3njD,fcS6 2^— ^D^B^n^l 

7- 7 5 8 i:^2T-"-^?ijm±igB7 5 9*>£> 

10 *tt4HHP7 7 6 CATJ^tlS. D^^&^lKgi? 7 
7ti5«-K$JxHi.V 1 JEiWj«^B:JBl A*«P5 2 it 
A77£ft?>o ft7m-&f>£t§ 7 7 8Ct!)D 2 ifi:^ 
£ft3§2A77SI35 3 1 lZ\±)$ti2>o f 2Iff3-^ 

Tig 1 A7j9S5 2 1 K:AofcHi.V L ffiaHI-^tt, 
MS 1 ffftSP 5 2 3 fc i •? H 1 _VJf-^tr#4a$nHi^-&fi!c, 
355 4 8 fcIHBit*£*Miai&7 7 OKSSfeft*. 5c©T 
VittfHDTVg^OS^ H L V L {i-Sff±>7^ K©N 

tscs^csd, 7c©fg t s cit ^§©±§iIk M 
PEGi©«ta«iNTscj:t) q^ffi* s ®wg#i^;g t v 
20 m^iztih. 

[0 2 4 2] z\<Dmmx-it7ccom^m^BDivm^ 

tmfel,X^Z>tztb, H L V L Ifii7^ KNTSC©T 
vm^£t£2>. TV©I177,^7 httifi 1 6 : 9T-fe 
tlltl 6 : 9©HI®lt^©Siai7jgP7 8 O^iffLXm 
mmtl4 2 6 i: UTffi7J-r?>o •febs TV©li77>^ 
^hJt*J4 : 3T-StL«v HIiait^^S(nIEg 7 7 9 fc i 
H6 : 9^?>4 : 3©iSS7'^.'<^ bJt©U^— #f 
^^JKSA^It'f hv^;i/ff^5S;C^MUTfct5±igP7 8 0 5: 
^UTWHfeUl*4 2 5 4; UTttJ^-TSc 
30 [0 2 4 3] -7?, ^2^— *5Utt!2;Sf5 7 5 9 *^>©^ 
2^-^?iJD 2 a:, ^-gtSB 7 7 6©-&fiScf|7 7 8 ^3i3V^ 

T«-«i«7 7 7®<s^i:-&fiR$n, mzw&T-D—yo 

mZKtl^b 3 1CA*$*U ^IU£&5 3 1 tC^DH 
L V„ S H„V U H„V„©JE»e-5C8*«*ixT**$S2 
««S«5 3 5, ^3ff^g(5 5 3 6, M5 4#SSJfc2l6 
tl, {^ft^nT7U©Hi.V„, H„V L , H H V„{f^£;fc 
5. ' fL?> ©{i-^t HlV^M^-^JD^, ffi^-&fi2g|55 4 
8£A7;$tu ^m^nx lo©HDT V(f^-i:5fe!3ai 
73^55 4 6 «t fjaiiJ^n, Uj77aP 7 8 0 ^r^h bTH D T 
40 V©^fg-^4 2 7 i: UT(ii7J^n?>„ 

[0 2 4 4] C©f±J77g)5 7 8 0Ji^2 7 ; -^?iJtB73ge7 
5 9 ©^ 2 ^— fMOWkS. t> !3 ^t^OgP 7 8 2 

*tt— jeRFIBi»«fc:Hx.v L fi^oflsl«Mr<owiifl|^ 
f^»$*fct) % lB)^$rIel«^-frfe t)^©v^^^©n> 

[0245] w±©ia t: it, mmmmmoimm, st 

50 7>xtMMj!!St»Ltfi, ^l7 :r -^^Ji:^2T r 
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— P?i}(Dmjjtm£.T"gZ(DX\ HD T V0DS{4T-§*§ 

ttLTtt, fgl^-*?iJ£B£U-©V L H L «^£> 
iS,S?^JSCDTVfI^4f±i^-r?.„ C©Ctl;:«fc!3, HD 
T VCDEh&t, b < ttN T S C T VCSSfeT'lB]— <fc 
<? £S V^^T*§{f T- 1 £ t l> o ®}m&$> £ o 
[0 2 4 6] ttzMG 6©T VgffgSWT'D y^0©<fc 
■5(3^1^-^^^^ 7 6 8f£lttC§{f«7 5 1 ©*| 

m*m>bT s t %mmtm 2 <t i>* hdtvii 

< t <t < & s tz tb,mm&*fr iz&mwt 10 
t-§£. ia«^r!-^-{i 1213 l-c-mrnvtzmimm 

7^3— 2 1 %m^tl& «tV>. COl^NTSCTV 
0D D D(4OIMfe»Jx5. HD TV©ffi&T- 
{ST-£&0* s §fi#l©:3.X M±^;rl3t^<>feSo tot 

Vr-f^yb-f' £&o#><©g:{s:>;^A£^ML&v> 
T-T^'^-tLTititlDl-SC fi^^^TV 

[0 2 4 7] 126 6t^1-<t-5tC^^^ 

A>l*;fe4VSB, 8 VSB{s^-$:Sfs-r-5^-&, 4 V S 20 

b, 8 vsBd^-T-^iff zti&^t^yyjvMmm^t 

t^^7>7'7-5 0 2 ©t£©D escrambleS 
^^EU — 5 0 2 c©S^t£:D es crambl ei? 
I^i5 0 2bt,tt)^U — SlbT^^^-grCD^D 
escramble £8?B?nr £ ' t IZ <fc !)f$5£©* Z -7 

[0 2 4 8] 16 KDXoti.ffimz-fZt'P SKfS^^r 

v s B<f -^$:aii-rs«k±B{ 

^S^©Mfg^*;OS{f^^®m{C*fiKT-tS„ C© 30 
»&> HSBT^? 1 ^ 2^?,SIbtP SKff^-fcfc^gffi 
#§7 8 7A»e>®«^i:ii^S7 8 6 £;fcOT 

fiv^fflsastaEiftsnTvsiitti? 8 i©atj^5 3 4i; 

A^^tis Bl 6-3 tKHBLfefi^S 7 5 3 K A*$n 

lITVS!SO^©ft>*;i/ffl(|t^ttt:^ 
i^hfePSK, fcb< l±QAM{i^fcfc«S3S&3 5(CJ: 
*?UD lN I) z &m.m$tl. #81357 8 8 £tf-LT 
m2M&^>^-P4 2 2Ci5, BMWg^fc 

m*gi57 8 o <t r>mtj$tiZo — m±m(DT 

>7~j-3 2 a.lZ&<3&mZtltz7 : i;t>Jm±ttl.&t7± 40 
n^BBSBu X^a5 7 5 2fcA*>£ftEI6 3TBMBUfc 
©i:[5]b7*D-bXT-?m^7 5 3lc«t!>»^©^-+>* 

t&.&. Ti-a^mm.T:vmmizm^7 5 3tcA!jm 

H£*l3o 7*5>*>l/ttiS©»^Bu MB'JW^S7 5 7t 
«fc D5 I -*PJD,fcD a #li£;3^a2|ffl«t5 i =i-^4 2 

ffiM©/ 7 ^ D 9 T V»ii£§ff -f &*g^fci:l!*&«SBSI5 7 
8 8tiD AM«Ba$nfcZ^-D^TV<I-9#itS*gP7 
8 0«tt)tti*$lx5. B6 7CD«j«fti:4i:«^S7 5 50 
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2 2 ^fflt-gS, X, r^^;HJJ!lTA 
SK<S^£fflOfc»&, AM«^©fc»^3f5©T±D<7- 
«3lfcHtll©»*«7 55tLPF75 6 *?©§:<I[5]S§ 
fe*fl§T?*4. W±©«t-5tBI6 7 fc*rti 

5. 

[0249] $.tz, mmmr-i±4m<DASKm^2^> 

<DV)\,— 7\Zft\}^ D], D 2 ©2/1©& 1 b i t©#fil 
fi&Srffofco b*>L, 06 8 (a) (b) ©8VSB 
ft ^§©C onstellatio nER^f * 8{fi©A 
SKfs^oil 0 8 1 e v e l-VSBSffi^SfcD^ 
D 2 , D 3 ffl3f©#lbi t©Mt3bit/symb 
olO^fifiMffo^t^T-SS „ 0 6 8 (a) C 

^-r«tdt:, *-ri b i t g©^^©oit^<&^-rs 

t, D 3 «^©e^tte*jSl7 2 1 at 7 2 1 b, 7 
22at722 b, 7 2 3 a t 7 2 3 b , 7 2 4 a t 7 

2 4 b©2{fio£ t> 1 b i ttfeS. <*£#© 1 bit 
©fffftSMtSi:, D 2 ©{g-s§-j&«:{g^i*7 2 1 
£7 2 2, m^fSM 723t724©2 fit © 1 b i t 
Tfc*. D a ©7*— *tt*e^»7 25£726©2 
lOlbiti:*: d©«^ B5 7ffl4oOf^ 
^72K 7 2 2, 7 2 3, 7 2 4 S=& 2 ^©ff^7 
21a£721b, 7 2 2 a£7 2 2 b, 7 2 3 a £ 7 
23b, 7 2 4 at 7 2 4 b£#&U ^^-^©H 
(DZm*M-fZ\ t i t> «* 3 /■©^ffie^^nJtg t ^=e 
5„ fUM©<toCL = Lot3-r?)-i: i fe>T-^-i.o 

[0 2 5 0] C©3Jl©^fgSejii^^.7 L AS:fflV>T3 

mm<D^ v $ & h d t v © ssfeffteai -5 - 1 tiSUE«« 

3 tmmm 4 tbwb ufc *»©-c»f^©e bv^«f»§ 
ta. 

[0 2 5 1 ] ;iT% 06 8«©VSBK:J;5TVfll36 

«#ga* s ^V>S®, [BjbC/NfttcM-Ti.^^-b-h 
li4VSB<t0^. hfr[snWWC0HVTVmm%'n 

©T V^^njfgt^:^ tv^^^* i $.5„ 

[0252] CIClT-4VSBt8VSBtl6VSB© 
^(CO^TJt^b^A s e>iE^S. NTSWPAL© 

fcivtNT S z©1W«#J|fi*s*>t)#tj5 

««»*Jffl»s|stt 4 b it/HzT*Sfe» 4 
6t)C5MHzx4=20Mbp s ©5-"— ^eji^H^fe 

4. ^^^;bHDTV{f-^©fe^{C(i^55:< tt, 

1 5Mbp s~l 8Mbp si«Sffe5. Cl©fc», 4 
-VSBT-(±^-*^StC&1£#&V->fcto, mi 6 9© 

itiRHtm-r «t *> izm *) tiTEfmotztbonmL*. h d 
t wnnfcmmcD 1 o ~ 2 0 % u t ^^^f:v^o 
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[0 2 5 3]*C8-VS B ©!*-&, j5«»*JfflS»*tt 
6 b i t/HZtfe?>f;i!)5MH zx6 = 30Mbps 
©^-^fi^fiASff&tlSo ±S£©«fc-5fcHDTV« 
■^©eStfdfct 1 5~ 1 8MH zjfrgT-fe&tf, 8VSB 
aa»#St©»&, B16 9l:?pt«CHDTVB§0 
5 0 %W±Ottf««*« 5 BTiE©^fcffl 
V^i>^ i;#T-££o #£oT, falb^— * b— h©HDT 

=£{$©& i:T-fc£, 8 VSBCjSrtfJ; fTIE 
^fcttflOT-tSfetf), HI 6 lffiX7-l/-h*-7 

8 05 J:8 0 6C»tJ:^C e»*©HIDC/NttC 
»bT, X7- gTIE©Co d e Gain^S<Lf;T 
CM- 8 VSB©##ai-7-fnEg©x.7— b-b#Ji 
■5— 1TIE©C o d e G a i n©f£<^ 4 V S B «fc t> (S, < 

f ■5t> Hi gh coda gaint-i7- 
«F*fb*nfc8 VSB©##4 VSB<fc!3, TVflLtfit 
C £tt 4 tt— K^Jt U T#fe#S i: V^ -5 4 , 

*&©[s]£§* s <£ »>«*ifc&S*uSl#*S. bfrbVSB • 

AM^H^iClCit^-r, 7C*§fii©Equalize 
r©@g&^#;*;rfjfc:/h£u„ c©fc«>Ki>rriEIIK&fc 
MJQ bT r£&©0SS#i«i;± 8 v s B ^^;©^*5 3 2 
QAMJStJt^t^J <4?>5U. t»£-oT, 8VSB 

#5Sc«fc&, y tots <, £{*©n]s&si«© 

[0 2 5 4] JMW9a«5inE*SC©«i: LT 

(i, «©IUB«l5SS"Tf»iK-r 3* s . 08 4-$>iU60S6© 
13131, 0137, 0156, 0157 ©&§<!*£© 
^D'^lfflECC 7 4 4 ahTre 1 1 i s Enc 
oder 744b&iav\ 06 1 X-Mm bfe 4 V S B, 
8VSB, 1 6 VSBCDVSB©S^gl57 4 9 Srffl^T 
^fg-r?»o SffMfflStUTii, 06 3fcffiV»-tBftfl8bfc 
VSB©m^gB7 6 0 5ffl^t4VSB*L<tt8VS 
B^L<ttl6VSBgfi>f.4, 8, 16«ffllev 
el s 1 i c e r 7 5 7 0ry^;i/f- 
b, HI 15 <«©HJfi^5«STfttWr4BI8 4, g£fifi$| 6 
©0 13 1, 0137, 0156, 0157©Trel 
lis Decoder759btECC Decod 
er759aCCctt3, M»3 ITIE& bfc^, IB&t^ — * 
4 0 2 ©IBfWMtSfc: «fc !K ri'^MDTVi^ff 
£b, iB***. 

[0 2 5 5] ECC Encoder7 4 4 aBH»J 
6T'mWtZ>mi 6 0 (a) , (b) £jjV*-«fc-5 R 
eed solomon Encoder7 44 
nterleaver7 4 4kW\ ECC Dec 
oder759atttDeInt erleaver75 
9ktReed solomon Decoder75 

9 j ^fflVS, ffivnffiMT'm^tz&^lZ I n t e r 1 
eaveW5^ttit)> — i'^ < ^ 
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[0 2 5 61 1128 (a) (b) (c) (d) (e) 
(f) titTrellis encoderMfflt 
aciCtOJ^tCode Gain^ilj'l.rhtf 
T-$, Ji^-V- h^T^^c, 8VSBCDM1 7 2 
C^tJ;9l:Ratio2/3fflTrellis en 
coder744b, decoder759b * s jlfflT- 

[0257] mmm-etA. mz^mm^^^^Tvm 
io ^fcea&-ra0y&/8v>TB&i»bfc. pe»s©s-&, mm 

«»c&£fe©, SS[iSM^{c(i3^ |-©,£T-$?£L< 
&V-> 0 SU£^J5©BsB5C^fe«t-5K:4 VSB-?>8 VS 
B©ffi^jjUMML = LoO*&*m«fcLT, £IM£ 

©Tve«*fTV\ 01 3 7^01 5 7c^-r«t-?&, 

^JX^A^HSHS-So -?bT, VSB 

[0 2 5 8] £T, 61±4VSBt8VSBCWTR 
20 B^bfeA 3 , 015 9 (a) ~ (d) T-tt 1 6VSBi:3 
2 VSBfZ-^T§£BJ3-f?><, 0 1 5 9 (a) lil6VS 
B©Constellatio n$r^^-„ 015 9 
(b) tt2-o©{s^§j&©^-:77 2 2 a~7 2 2hC 
7"{bU 8o©fi-*fj&i:^&-r;ii;fc:«fc>), 8V 
SBt bTK^*fe»2jl©Pt»M{Eii* s ^-r?>„ C 
©l^Time Division Maltiple 

xt-, m&mz 8 v sBm^zm^x&mmmfcm&m 

mtZo flU '©^T-ttft^*— * b — h#2/3 
MS. 115 7 (c) li^f>l:4o©^-7 , 7 2 3 
30 a~7 2 3 d^b, 4 V S B t LTWco t>lZ 1 Jf 

P§»* s tfx.So 3©ig-&fc, Time Divisio 
n Ma 1 t i pi extn*WC4 VSBIf SSt) 

&„ W±(Z<fc!), 3»©BIJBSVSBi)S||ai-5. 

[0 2 5 9] C©^rJCiC«fc»5, 16VSBOC/N* 5 ! 
<&-37cB$8 VSB, 4L<li4VSB®f-^4 s S£ 
T-§i>tV^I^JlMej2t* s *SiTr- £>■> Sfcil 5 9 

(d) ©£?(;: 1 6 VSB©e^jaS2ffiffrSifct 
<tt), 3 2 VSB#fe2iT-#So 1 6 VSBOgi 
40 *4kfcb&<rV(S-&, ^fflMtat), S«ltt£&t>&# 
h 5 b i t /s ymb o 1 ©7-*— ^^fiA s ff £>;fxS £:l-> 

[0 2 6 0] c*t£T-a^fe;r 4:»5 4: N 01 6 
l©VSBSfi^©^D«>^0C^-rSe^i:01 6 2 
©VSB&fft&C^D y *Bfc^*-aS{t**©«j&fc>5: 

[0 2 6 1 ] iC4-VSBJ:8-VSB^tlSW 
bfeii, 115 9 (a) (b) (c)©£-5fcl6VS 

50 Jft±ttS£fcfr3*&6MHz©#}*TS 4 0Mbps© 
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fcS§ga#£:ft£o L*bHDTVr^^ffIfi9© 
=t—>? U — Hi, MPEGS16ftfflC^fc*&l 5~1 8 

-So SI 1 6 9 tc^-f id tCRe dundancy : R, 6 
= 1 0 0 %&±tte *), lft>*Mr^^;i/HDT 

£&3£ttT:\ 8VSBWLTaimM. f bt 
2^-^>^;ucdhd T v©*±i*3iS-r-i)(c:{i 1 6VS 
BT-fe5i:Ji:iStt4VSBi:ibfl ObflJglvfri: 
tite v > fe »36^-«e» t) STIERre£ »^ix £> * S T- £ & ^ 10 

It— tf^3n;7 , *s»<3S:4. iwi£©.fc-5fc4-V 
SBfttRedundancy : R^= 1 0~2 0 %T 

ttite^o HI 6 9 *»e>B£ -St, 8-VSBffl 

Redundancy : R e = 5 0 %T3£#&:^ — IT 
JEflF^b :x7-IIIEfflls]B&««4>;*J3:if*t 

D T V m±mm* 6 ~ 8 M H z ©af««M«-CfT 5 Ifett© 
i>t.X'tt, 11 eg^^^t.Mioi^ 8 Level 

-vsB*s**>a*#fe?)«aavsB*H*s;"eifes 20 
[0262] £Tmmm3T'i±m3 o©«t'5&Hfte*> 

3-^4 0 15Iibf;tf, EI 3 Offl^O ^glfi, 0 

T-feSfctfJ^tt^BS-rSo CI©«fc-5£> HifteOII — 
^'4 0 1 t±it^N*> K7^;i/*^©W&©#SilHlS&4 0 

4, 4 0 4 a£2^fco. Cfte>£#gf357 9 4 htS 
117 0©#g|£P©:/D-/^[afc^rf. i^l: lo© 

^nnsce^ft^iOT? 2 safe t c i t> hss^bo 

4 0 3 4>f,OHDTV^-^-HDTVO^ffftt 
^RBWEEtilDES 7 9 5t:«t»), BtMWfcflEraSiiTfl-* 
0»4O4t«tU, H„V„-H, H„V L -H, H l Vh- 
H , H L V L +l©4o©^tMt.ix?>. C©«Hr, 
X-f^7 6 5, 7 6 5 a, 7 6 5b, 7 6 5 c It 1 © 
fegfc&t), E*gg($ 4 0 5 fc, H„V„-R\ H„V L - 
R\ H,_V H -H©3o©ff^&{±J^1--So L-*>U Hl 

v L -H©m^(±^^ ^^7 6 5 c©ta* i *&b$ihm 

HSI5IES7 9 5©A*2'vA±>b, $g 2 +f -f * * 0 
Bt#fflffl3©£SBSIH]t:#«IIB4 0 4 £&e>tl#gl5Q. 40 
I$hH„V„, H„V U H,_V„, H L v L ©4oo^i: 
?>ntB^^ns. I2^^;K-Ii^^'yf7 6 

5, 765 a, 765b, 7 6 5 c (i!±5* 2 ©{4S(C^ 
b5tS), 4 o©fiic^ttE*Sg|5 4 o 5^j£S>:h.3o c© 

*> frtmmvwm-z § a t ^ a •& . 

[0 2 6 3] &CC©±-5Se3»©IBMS©Hi«eai«: 
fcg<i*8W;:tt||SE0iJ3©EI3 3©^d -y^HT-Ui 

B^bfcctd^, ij^n-^^sh^So ens, m 

^WkZ-Ztmi l©i?&yD v^Hi:*4. iHlSII* 50 
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ttj85fc©©Hl>l*J58©dfi8S5 6 6#2o#£i)-&- 
[0 2 6 4] Ctlttl2l7 2©«fc5fc«J5R£i:a4:BI7 0 

©^•giiHis§©«^fci3]aic bt i -oosfamz-mmT-z 

2>o mi 2%mmi-?>£s SOW-??, 7 6 5 a, 
7 6 5 b, 7 6 5 c, 7 6 5d(cj:t), £T, *-f5> 
^lfc^T, 7 6 5, 7 6 5 a, 7 6 5 b, 

7 6 5 c©A^#l £«j»>€Pfc>4. t4J:, * lff*fiB 
5 2 2, £2 ft ftgfJ 5 2 2 a, S3 ft^gB 5 2 2 b, £g 
4<*fi95 2 2 c*6**HLV 1 ., H L V„, H H V L) H 
HV„©fi^*s, Xi" 5>fS^lT^JES5 5 6(DttfoT 

taz>o zcDt&mm^&xj v^-i 6 5 dic^e>nm±i i 

i ^tB^bWV^^ 7f7 6 5 c©A* 2tCj§£>tt,.g>o 

H L V L -Hj?Sc£-©{f-!fT-fc3o *©^^ ^ >y2{Z*5V> 
T , 7-f 7 6 5, 765a, 76 5 b, 7 6 5 c it 
A*2t«]tfc>5„ Z o bt, 4-iaH„V„-H, H„ 
Vl.-H, Hi V„- H f IT H t Vu - Hit i^^S 5 

5 6t:sie>ix, -^m^s^tiT iooewfe«^*s»c,n 

So C©B*^e-§-tt^-f '^7 6 5 d©ai* 2 «fc t> tB±; 
355 5 4^e>f±5±»^tli.o 
[0 2 6 5] COi3CbT, 3«©|5gjlM5fc^^S{g 

5 i: 1^-5 5. 

[0 2 6 6] £X,Z<Dttit.$.-r&-( 5. >V 1 £:fcV> 
THhV„, H„V l> H l V„, H L V L (if^A*^t, H 

<D%lffl-$"( ^ >^2 t*5V>T, HhVh-H, H„V l - 
H, H L V„-Hic±ffi©H L V,_-H{=-5f£A;fj;*-ti-, 9 

[0267] feU A^; bfcfi^©±iefiK^- 

©^f 5 vyoJIII^^a-aT^fc DSabT^SW^tt 
^W^tSfe^'f 7 6 5, 7 6 5 a, 7 6 
5b, 7 6 5 ctc^ ; e'J$:tlj-f«U BJMHfft $:5@S-r 
* Z t t & 5 o U <P U^«^©^{fff ^ §17 3 

[0268] 173 (DmmwimmcDD 1 

>^;UT-H L V L> H L V„, H„V L) H„V„ff^§^|!5, 

i >^2(DmrSt,ZD 2^+>^.;i/T-H L V„-H, H 
hVu-H, H H V„-Hfejai4»^©«^©^lfflE«&^ 
LT<^S. C©i-5tbTI§MWlc«-«iUTai(Be^* 
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[0269] mz&mmvwm&oWL&^o dft£>© 

8 10a, 8 10b, 8 1 0 c©B# 

mmmm&m-to zcDmc^r, ^-z&mizm?— 

*8 11, 810a, 811b, 8 1 1 c £i3§{f1-&„ 

2WM^>i-<y4 2 2(i^-^5UD 1 £3§lA^Sf5 5 
2 1 tXJ 'Vf8 12 ^^bT*^tWdi:aJ5 0 3 IZX 

jj-tZo mx-tiL, r-f 8 1 o (Dxtj^rmt^-i' 
8 i i <Dmm$>£to&SBm&m\ 8 1 ocomm 

[0 2 7 0] 0 7 5(±HDT V^jlfS-r2>*-a-©B#P^E 
iiT-SI.. 0!l^«®(3tSiSao^l^^>^;i/CDNTS 
C^(Z^|^-ri»H 1 .V 1 .fM^4H 1 .V 1 . (1) tirzt, 
~*X£D 1 {g-^CD^T-^-r^-^ 8 2 1 ©tiLgCB#ffl 

las-rs, is i?t>^;i/©HDT v^ofiE^-^ffi^-r 

5H l Vh, HhV l , H„V„ifliD2f?©f-^8 2 
la, 8 2 1b, 821 c(D{tLW.lzWm-?Z> 0 -t&tm 

^ST-^SSUt 1 — ^ 8 2 2 , 822a, 822b, 822 
c A^ft-T £ tz tb. C ©J»M* {^^©{ffl^l^qj 
d ? IT 1 -^©ff^T-^T©^^^-? 

[0 2 7 1 ] £fc, 07 6®i3tD Hf^t, 
8 2 1, 8 2 1 a, 821b, 821 c4Eibtti|Sl 
ifflMA s ff?>hS. iim©4 PSK-?>4 ASKCta 

[0 2 7 2] i77lt MKNTSCiiHDTVJ:^ 
MHDTVfeb<lt figftSNTSCtNTSC 

^ h d t v © <t o & 3 m&'&wtmmm £ 2 mommfc 

-f* mZ&, tttlNTSCtNTSCtHDTV® 

3)i©w*^iiif^-ri.^D Hi^-tc(ifa«?^NTs c 

fl^fc*lM|-f SHuVJI^A^-* 8 2 1 icKM^flT 
^-&o X, NTSCOMift-fcl,HLV„, HhV l , 
HHV„©§fiK^©{l^(i^-^ 8 2 1a, 821b, 8 
2 1 c©jugtrES^tiTV^?> 0 HD T V©^-g|{s-^T- 
&3H l Vh-H, HhVu-H, H„V„-H{f^tt7-*-^ 
8 2 3, 8 2 3 a, 8 2 3 b £ffig£;ft,TV^o 
[0 2 7 3] Ell 5 6^11 7 0O7D-^ 

Efc ^-T «fc 5 fc , 2 Ifeiv - UIEtfea© 

^S'HbtC J: 5HaS5^PiJl<55i$: 4VSB J p8VSB-?> 
1 6VSBCIJ)DUU5 0 SftWtrttH 1 .Di.ttDx{s 
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;i/fcfcgUte0!l 2T-ie^feJ:3tD 1 -a5 Lj f>^;i/ct!?^rt] 

m£.m<D^-\s- hM&^tz&b. mcD?-? 8 2 1 

a, 82 1b, 8 2 1 c J: C/Nfi6©{£V^mzi3V> 

'©fc»T>^i-* i e>ii^Jfe« J ?>gK) 
^©^rt^©§e^©Sv^-&{c:^v^T^fSM^S© 
NTSCTV©„ D pfiifSfiSKnci:#t'$5. H 
S£#!l 2 T- ididJi^-U— h ©|jL£T-<fr 7cii§-&, 

10 Bim^cDtp&Di-iT-^y^frizh&^—t 8 2 1 1± 

D 1 - 2 ?^>^.;L'CC$>-5ffe©5 :; -^ 8 2 1 a, 82 1 

b, 821cJ;D §fISS«c^< N ^SMb^tiTiS 9 
HSlft&PtJf 3 o f«fl 2fMi^i3CD 1) 
D 2 ©Pg»ii%3ietlPgJf £V^x., ^©ni^-ITiE^^Pfg 

s§isi©ss'Kb t «t s pgesiiiiimaw&pgjffitji i: ^* 
[0274] D*m^<Dmmfcttmmmzi)*m^ 

20 *fl«NTSCe**sB£Sil*. fit, C/Nfit# 
^^IgUgft^TttAD^THi.VH, HhV l , HhVh^ 
*f£S*U NTSCffl^#B4T»S. <*£>£C/Nfii 

©iev^e*ff i -eH:Hi.Vi.fc:injtTH L v„-H, h h v l 

~H, H„ V„- H jlS feftH D T Vg^IS 

feffl^5^kl:J:!)EI5 3 -cteflB UfeS« nf«g««ttEI 
9 0©aett«F«WRItS-r J:5fc2Ji*& 3Jf£ifc*; 

[0 2 7 5] ::t'07 8(iH7 7 ©B#BE«©»&© 

2<O^D^^S^feD 3<s-^©^3A*SB5 5 1 
fe*J58fcH7 4 (a) ©7D>^i«gi, D ^tM 

[0 2 7 6] ■M^ftttlH1-Si:^>f 5 >^1C*^TA 
±>£{5 5 2 1 «t5D l«-»tf,A*r»5 3 0 J: 0 D 2 ff 

JB*,»ituT3aie>jxs. -©Jiiff5gi7 7oB§r^KM 

40 JEjgls^tfft^SBS 0 3^:A^ ffffiBSiSJh,*. 

|lf^>^0H L V Hj H H V L , HhVhWS»I$ 
*U ^^812 a^LT, 5 6 ©Bff 

A*r»fcA*rStu ^J«i0a$n, *-fH L V L -HIf 
tf'&JSE^nSo wCDfs-^tt^-Y *y?7 6 5 acomtJ 1 <P 
6 5©A*2K1A*$^ ^j5E^5 5 6 CD 

[0 2 7 7] *C^>f ^ >#2lZ&^X, M7 1 (D^?S 

mmm^T &o\zd 2«*©H t v„-H, h„Vi_- 

H, H„V„-HfS^A*$tlffSSB5 0 3tJ:5ffifi 
50 $ti> 8 1 2 aS^U*i^«g5 5 6 
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<Dffi%.(D\t>lZAt)$tl. ^JEfcJB.Jl;*ftHDT Vfll^tf 
fct5:fr£ft£>. CCHDT Vfg-^-tt^'f - 7 6 5 a ©{±5 

* 2 <fc 5 tb*S5 5 2 1 £^bTHDTV{f-!§#fcB;fr;*ft 

a. ±j£©«t-5C07 7 ©i$miiE«fc «t asus-raci: 

^■Saft*****. fc;fc\ 07 7ttB#F E ggaM0T-fcfcD 1 , 
D 2(1-5© 2o©anSfcffl^&#, h5SE©D 3ft^£ffl 
«jB§MeHDTV&aD*4o©re*©TVi«3 

[ 0 2 7 8] 0 7 9fcfcD 1, D 2, D 3 © 3 jI©f331Pg 10 

raE®l!T-feS„ 0*>£BJ3A»&,k-5fcr|g]— TV^+>^ 
^©^/fcft-fcfcBtfatfl £fi« b& ^ «fc 5 tcBBB bt & 5 . 

3 A^gf5 5 2 1 a^flD^feSfstftT-feS. 0 7 9©B#fffl 

saciottai-racfcfcAtlx 08 o©:/d>;>^0t- 

[0 2 7 9] iWtt, 077 ©B#^ffiB0, 0 7 8©:/ 
X. 08 lORfSiliffli^CD ll*t±t©l^ 

*Wfia#a-rsci: £©»^ ^-^8 2 1 

fc&J^-* 8 2 2©2offlf-^li7 : -* 8 2 1 a, 8 
12 b, 8 2 1 c tit^T^— ITIEtg^^iStoTfe 
a, ZCOtztb, ffe©^-*£it-^TPgJ!* s ]S<fcoT^ 

^ Hui£©i^fc%iaeg(c(i-jiT*fe2.* s sia«)^tt2 

• ©KfflGSfc&oT^*. >*;n ©t* 

- * ©bb t:sd©«ifl?- + > 2 ©su^- * a $ ft 

»K 07 9©B^SS@0^b3^#f# fehi. 30 

[0280] 081 cD^^Efici^, mmtotefgm 

£&-pTV^#, 7 s — * 8 2 1, S'J^-* 8 2 2 ©fe£! 
t^M/-bSl/2^1/3tIttuti:J;i3, d 
<D^—*<DBmm(D3L5' — l<—bi) i T&Z>tzSb, tiW 

[0281] 082 tt, 081 ©B$WIBS0©«k-5fcu 
2 3©7"n^^0T% 08 OC^Dy ^0(3^-^®^^-* 

t- k m u nfikT* 3 - y i: pi b tz & rob £ «B&-r 3 . 

[0 2 8 2] JiUz©£5£, 08 l©B#ISIEitEI©«fc-5 

*gC5 0 3.-&f&§§5 5 6©&£*n3KiiiJiJST-£5i:V->-5 
MtfifeS. X, 4o©jERd#l^iafl<jK:«-«$nTA* 
SnSfe», ^fi£§§5 5 6-3* D03 2 ©Hifi>-£rf£SlS 5 

4 8©rt»©[5iK?'uy^feA*-rSBl<feJE£^-t:j66b-r 
il^Stif), v^<r3*»©7 r ny^S«f«-8iJT*tfflb 
0S§ £> C i: 4» X § S c 

[0 2 8 3] Jibt©^ t UTtB#&«SJ«-eS««#« 50 
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ST^JtV^M^i). &*\ *»iJ5T-tt^ AS 

K£m&m^Twm*m.Bji bit**, 1^0*1 5 t-i^ b£ 

^ < ©¥i£&HflE0!l 1 , 2, 3T-MLtP SK^QA 

[0 28 4]X, eft* ^©fgflSflSttFSK 
^5, 083©«fcdi-fl, f 2, f 3, f 4 

©=£tt©FSK^!H£fT-5i§-&, ?U£#'J5©05 8 ©ft 
f^ElS® <k -5 1 iOi/— 7"Yb^ff 7"©fl 

[0 2 8 5] 08 3fc*^T««»f 1 , f2©JI!«2& 
g¥8 4 1 &Dl=0i:giU HS»f 3, f4©JD?£ 
$tS¥84 2$D1= 1 t^g-r-So f LT, f 1, f 3 
£D2=0, f 2, f 4^D2=lfc^«f|,J:, 0tC^ 
Dl, D2©#lbit, It 2 b i t ©Pgjf S 
<5£#aJf£i:$:?>o Will C/N©ja^»-&H:t =t 
3C:fcV">T\ D1=0, D2= 1 #?i£T- £ s t = t 4 fc 
43^TD1=1, D2= 0 tm£.X'%Z><, *tC/N*H£ 
V^-^ttt = t 3C;i;fo^TDl=0©^#, t = t4t 
&\,^XD = l©«!>#ff4T-t5. C ? bT F S K©PgJf 
I£il#T- g 5. HWJ 3,4,5 T-lftBJ bfc^m^ 
©ltJiS©SC336fc:c©F SK©^ttSej3S*SC&ffli^* 

[0 28 6] X, S84©<fco^ T'os/i'iatmta 

[0 2 8 7] 084 fcfcgB&^S (R e c o d e r ) /ii 
(Transmitter) tB4§lfE (Play 
e r) /§{s*S (Receiver) ©7"D v ^m^TTs 

to 

[0 2 8 8] 0 8 4©^0 v^0{C*3^T, ^Iff M U 
Sfl«64 3 0H1{RJ 5 <D V S B - A S K fiS ^#11 

m i ©i^«[eig§ 5 a ^nsmmmm^mm y 8 5 

7ati5^M, S(1^4 3©S{f@g§2 4 a£MSU? 

4t§7>7 8 5 7 bcimsc fcti!), ±<m 

BiTVSB-ASKT-feSm VSB-ASKf^ 

[0 2 8 9] 08 4<Dmi¥%m.W-f2>t, HDTVff 
ttVideo encoder401 T-E§^ tlfei 2 
o©^'-* tc^lt ft, SB 1 5 s — ^ ?'J«i ECCx>3- 
^7 4 3 at-KDW^b^ft> ^2 7-'-^?U(iE C C 7 

4 4atiD^ft#nfcts Trellis Enc 
oder744bC < tt)s M/'J^fft^tlt, VS 
B- ASK©Mo d u 1 a t o r 7 4 9 Rec 
oderOi^liOff set Generator8 

5 6£J;»K Of f s e tm^&tU 3. tz±X' 13^085 8 

5 3ic<t?), aisif 1 — 7*8 5 5±tgaa$fts. esisi 

B© Transmitterl ©«-&(± Offset 
Generator 8 5 6ti!)D C^7-b >y 
ASKIfi:il$tTUp converter5a 
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fl«S4 3 'J ZSt^IC&S. ^e^nfeitUM 

©4VSB, 8VSB, 1 6 VSB©VSB-ASK{g 

[0290] immwr-mmztitztmm^&m 

F 8 5 4 aT-S^^tiTH^IslS§8 5 8 £lS£T|10 
b<«H§§8 5 2 bA^f>U„ 

t 0 2 9 1 ] «^8 5 2 b-vA^^fLtfl-l-tt^lStg 
8 5 2 b©7-fM8 5 8 a^iiT, jiuifi©VSB^© 
ASKftSI£g8 5 2 bfCj; itli^tlSo IMEfg-Sf© 
m 0 0^3-^7 5 8 afcj; K> , 

fiTTJE;*tU i2f-^?iJttTrellisf3-^*7 5 
9btECCr3-^7 5 9 ate £ t) tlJE^fl 

flTff*r3-^4 0 2CctO, B)fe^{f^t# 
I^tlHDTV, TV{f-5§£ L< fcfcSDTVCDfs^tfci 

[0292] Trelli s»^b^©^iDt <fc 9 0S& 

©±§-S\ §{f$M 3©Filter858 ate, El 1 3 

<lIfflFilter7 6 0a^?.; 
htCtti, T^D^TV{f^©^£#IM&T-£, 
V-h#T#So c©i§-&, SSS^&vM^&Sk::?^ 

»EI6 5t*tJ;3t, x7-l/-hWa!7 8 2ta 

fr, 7tDyTV7-fM76 0aJONU 

l^S$, OFFI-^^hlcit), Fi lterlCtSdf 

[0 2 9 3] St 118 4©i§£-g§ 1 T-'-^^Jh^ 2 ^ 
-*?'J©*,, ^2^-^?iJ©^A^^_ l/ _}. A s/i>^ 

Oo tot, IS2^-#?!JC06 6©-t-" • >:/;u 

+t ig ^p&mik ■fuvtam.—v $> ©^ v vmm.o 

id&fi^&High priority (HP) t«S 
[0294] £feEll 3 7, 117 2 tC^-TidtC 8 V 

sb-^i 6 vsB©e^st*5^T, mrsm^titz 

ECCf3-y-Ci tMTIE©^- Y>f4 
*>X-)lT-&%-. H i ghPr i o r i t y (HP) tf 

^T&Sejgy^XA^^Ut^S&fbbLowP r i 

o r i t ymm. (lp) mm&mm$tiTt>, upmw 
<d?—$ &&m$tite^£<<^£miimt>tii,o hp« 
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fgt: L-£mJ£g©T r • >7'Mf$g J Pilif*7'"P ^<7# 

ffi©^— y h©T Ki/7§©^y^*- «$8£{e;£ 
-Ti>-i:tJ;?5^^^> ^©PI&^ftB^ragtjg L« 
#(i3t£ b T ^ ^ ^ > TVUBBfc S *i&#lfl£«BBt? § 
So Sfc : S-lli^7'"u y c7©tSi^fl>J'fe?Sl^* s l55it^tiSfe 
toS«(f mMSfc bt * ^©ilK* s ^fb-r 2>£ 

[0 2 9 5] (HSE0IJ6) ^6©HB60iJic«t *)1&eM<0 

mmLtzm^^mhtztK mtmrnx-mi i z<d?uv 

tmizm-f «t ? A S KI3li7j 3;©i£Mf3ilS£ 

PSK, FCK, QAMC#%flE©C-CDM7j5££iS 

20 [0 2 9 6] tT. 1 6QAM J p3 2QAM©i^lBiS 

iSW5T^tt©VSB* 9ASK£/8^fceai • 
Bfc-tHiTSttWL-fea^ ^©118 4©ASKSrQAMiC 
SitTfeBIDaStfW&ixS. 084 % I17 3T-HQ 
AMt C - C D M4«ffl bfe«^4 RSBt 5. WTQA 
MSrC-CDM^a-fbbfe^OSrSRQAMhDf^o * 
430 1 3 7 i:i 1 5 4 T-fc£, *«fflftgai'^T AtjtS 

30 [0 2 9 7] 18 4, Ell 7 3*®!Wt2>£. W.mzm 
S4SI8 5 1H:, A*UfcHDTV*CD8Mft<S-^SiB 
fx>3-^4 0 1 ©IlIfx>3-^4 Olahl 
2«x>3-y4 Olbfci 

^«UflE«L., A7JSP7 4 2©cfJ©S l^-^?iJX7jgl5 
7 4 3lcH L V L fi!o^©fB^^ff-l-^^2 7 ; -<7^J 
A7JSC7 4 4tH„V H ^**#trSS«lft«e^&X 
7J U ^M^^ 8 5 2 ©4>©|E^gP 7 4 9 CA*f5. 
« l^-<7^iJAi7a5 7 4 3T-I1 x^-fTIE^- KtfE 
CC97 3 afc*V%T(E«^tf=rJn$n4. -7?, ^ 

40 2^-^?iJA7Ja5 7 4 4 tcA7J^tlfc^2 7 : -*-<7?iJ(i 1 
6SRQAM, 36SRQAM, 6 4 S R Q AMffll 

2bit, 3bit, 4bit, CftS, d©{f^ 
SECC 7 4 4 aic<fc»)^{m^b£;ftfe^Trellis^ 
>3-ygB7 4 4 b£«fct> 1 6 SRQAM S 32SRQ 
AM, 6 4SRQAMCDI^ §128 (a) (b) 
( c) t^-TTrellis Encoder 7 4 4 biat), 1 
/2, 2/3, 3/4©ifc^©Trellis^-fb$ns„ 
^Jxlf6 4SRQAM©l^ miy : -^mt2b i t 
X'm2y-'-^mt4 b i t <h&£„ 3©fe©HI12 8 

50 (c) fc7F-3-<fc-5&TrellisEncoder7 4 4 b£fflv\ 3 
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b i tr-i5'§4b i t t L7cRatio3/4©Trellis E 
i\co<le%fio<. 4ASK, 8ASK, 1 6ASK©1 
-n\ m& T- 1 / 2 , 2/3^ 3/4© r-WJ;*ai>n- 

£\ 3bit/symbol?fe5fe», 1112 8 
. (b) (e) CitRa t i o 2/3©Trellis Encode 
r7 44 g, Trellis Decoder7 4 4 qSrffifflT-^, ^fc 
©7d v 1 7 lOiot*?.. fit, Trellis 
EncodettHg&tf&SiKfca&to, §£ffi#|6©0 8 4©7* 

a v zmT-iz^?— v— h(Dn,*m^m 1 5 s — #mz& 

{£fflbTt^&^. % 1 5 s -* flj «fc t> jft 2 5 s -* ?'!©*# 

^?U^Trellis^F^b-r§Ci:fci »K i^-u- r-# 

IS l^-^^iJCTr e Hi sfWbElK 
*««t-**BRt:«tt)x £<*©(s]S§#<fc *) is>7°Mzte 
S i:^ 7 S o £fl£>ttff:tt£tfi01 5 ©H 6 4 © 

m%R 7 4 9 T-^l@^^fe{f ^-(ilB^S^tHlSS 8 5 3 fcfc 

rtJgg 8 5 7 afcJ:D*trti#il»H^s» K'8 54tc<tt)l 
^-7-8 5 5±£I3H£*l£o 
[0 2 9 8] I3«e^©7*- MiHl 1 3©§3S1 

m^ja*8&e«iaE: jjvr «fc 5 craaas f e& %ksise & 

&o#|/LI;f 1 6 S R QAMOiif 8 5 9 left fg#f3® 
f c ©2{£©2 f o©JSi£$(£*>o^ 
f P S^8 5 9 a#|ii|l$fcJB*£ft*, ««*f 
BiAs^S^WT^fI-^8 5 9btJ;t)v AC;H7^& 
iQ^.TaM,ie^^tl.2.fe«)33^B#©MA s '>^<'&So 11 
1 1 3 fr^-T3)l©'5*> 2jf©£{g§3Si* s ;*nTU6fc 
#K i3fiM?£T-#5B?{tfci:Th-l-2, Th-2©2o 

■tfif&T&o imm^iDC/Nu^uizi. *>m^8 5 9 

2«^:TA s fi^8 5 9 Cft&D^CD^iBSII^S 

[0 2 9 9] 1 6SRQAM^tl^ ft 

^.'SSBgfcfcS 1 0©ct-5^^?>o X3 6 SRQAM^i 
V">&t§-£\ il0 0O±aC*:5. 4ASK V 8ASK 
Sfll^fc»^ 05 8, 16 8 (a) (b) ©<fc?&fE 
it.^S. ;®I^SS4t4i^, K 8 5 4 

i*t> te> ±ff ^8 5 9k;WD!» MI^8 5 9 a#S4 
3*U 18*88 5 7 bfci»)t»rj33cns. d©H^i») 
J&i£&+l£ls]gS8 5 8(D7^M 8 5 8 aC<t!3 2f„ 

§§8 5 8 bfc±»j f .©a^*#W£S*i!Ma»7 6 0 

OC^Tie^ttfMBSftS. i©B#, HDTVfflf 
©^C/N{g©«^^|B^-7*8 5 5 zm^tzm 
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'^16 j&©£{g^ j£©#gij b -^-T < & 4 & 7 
6 OfciS^TD 1 2<DW.J5-fri§mZtlho * bTHi 
tr3-y4 2 2C<t0i:Ifii s S4?tl,S„ HDTV 
VTROi^JiKl 5Mb p s © H D T V ©IS tf y h 

T—ym, nXhligK 3KB#^frl5|5©VHS^-7" 
fcttiSfliOJSC/NSI^-rfctt 1 0 d Bti±C/N© 
M#&-£„ gcffiJfeC/NfilOigl'vt^^-T 1 — 7*8 5 5^ 
,fflV^J*1^{£C/N{l#i£l,>fc#> 1 6ffitt>3 6fit©(f^ 

*?'JD 1 (±H5feT't-5A s ^27 J -^?iJD 2©2 b it* 
b<«3bit&b<(i4bit ©5 s — * JiJttB:£T- § 
3\ SSI 5 s — *FU©2 b i tOT-^?y©»i?I4^n 
3. 2Jf©Pg«§y©HDTVi®«!{I^£§Biilf£bfct§ 

M«7Mbp s©-7^ KNTS C©T V<g^#tB;fr;* 

[0 3 0 0] ifeHl 1 407D9^1l:f>t<t7f:i 
20 2 5 s -*?ijm*>£l$7 5 9 £86 2^— *?UA:fra5 7 4 4 i: 
m2m^9 : ^-y4 2 2 a&SB&U gl^-^aiD, 

hU- r-#ffl©§3^lf£^»8 5 1 i)-o©iS»Ii: 
bTaS^T-^So c©^Bfcfc« 15 s — *?iJ©<fr©l3£iS 

*mm.m£T-g&o ±JfiOHDTVl^©HSeyhU 

- ^©^t^-* J f3^$^^7cSv^c/N^it5:tb^-r-^. t*^^- 
siT-isu&i^ gii^-^jcD im^<Dfr&m 

30 4$n, KNTSCH-ifASfcB^iV 

liI4$MU. OS t>|SlbPgJiS©HDT Vfi-Sf#f3 
I?jxfe^f*r-78 5 5 SSSbfeS^ -^©^ 
}|3a:«J«©ffi»ll^««7?liHDTV«^ -^©^^ 
&*JSROffi»S^I«t?B:7 -f h'NTSCT Vf ^ifiW 

or - 7" i: mta 5 ^ V — h & t> o^fi© 

f 4 oofi*-&to-&©^±StJH4ii J SSR-r * i: ^ -5 
JEC»JB***S. d©»-&x HDTVTOMCJt^TNT 

40 HEDTVfflf3-y©@S§II(tHDTV©T3-f 
It^T 1/6CSI.. ^oTf£atg«(i^rtJ^fg^37 
r-T-SUg-t-^So C©i^!:HDTVi;ED'TV©IR 
©§3»ff ^fg^* J ^^ * 2 o©^ -Y 7*©I3^S^M* 
SIS-CS S fc»r&j£^ffi«?S©^#»^-e § s i: v> -5 
*feffiffl#*;^fffi1S©C/N©i«V>^-7- 

^©fPJggfi{C^-7 , $r^KT-^?)o ^©i^fcS^tS 
* & ** e> 4£5Stt ^ ti i: ii * t:«* i: © 

5gH4&5f«T-§5. t«t>t^*K)S<bL!5:V%s3»ll 

so ^sftc^at&tfii^-rs-fcfeRitgt^s. ^©ffli©i3 
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mismt Lxitmmmis sxmmLtzmmmizzz, 
[0301] m.mm5T-mai;tzASKiz£z>mB.t>T- 

§So ^ffi2fiiOg3^^#fiSt LT05 9 (c) (d) 
^B6 8 (a) (b) {Z^-fJ:oC4ttCDASK J f'8fl 
©ASK©fi^.££2o©^;b— 7°\Zfr\L 2MhZm 

[0 3 0 2] ASK©S^0^D9^ilii8 4<h|5)b 
T-&5« 11 7 36D<tot:%li. TrellistAS 

KcDM^fc-B-tct V)3l?-\s— vfr-m&o mmmx 10 

^UfcW^(C^^-7-±CD^ r 5> y ^7t;:i53Hfi*> 
<fct^•|!tJf§31^T-§3„ oi^-iTIEi^Sr^Ts 

So 

[0 3 0 3] CCT*^£«teh©S&ttlcoi>Ti£^ 

^J^.« 1 O^mJCD^-T-tJt^T, gi^C/Nfil 
SI OdBW±|Sl±LTV^. .T©±§-£\ 3!&6>f, 1 0 20 
ip~2 0^©#*Ci5V^T^-7'^4^^|SI±bfcP#^ 

©SSlt££h3-i:i;i^m£ftlb^,, 3©fc»§flB;)t*§ 

[0304] b*>u *-*\ mf^—y 

X% 1 :r-*?ij& b < &fg 2t=-^ ?US:f3^B^-r £>*S 

5 s — *0O*.KJ6 3 5 S — ^©7=— ^fciliDU mtf 3 
P§J1©6 4 SRQAM-^8 ASKSriB^W^-TS^-^^ 30 

© 2 »©^»ia^B^^e-r-s^ b & i3f-^ 

SIT* t 3 O oZmtsfr 5 o 
[ 0 3 0 5 ] C iT-i 8 4 ©Stiff©IiSl:S5. S 40 

^-rs^ttK^T-— 7*8 5 s^as^v k 8 5 4 t.m$a. 
mm®& 8 5 3(at) u£«hs 8 5 2 

tc^So ^gpiinss^j 1,3,4 fceffiBia&»fps 

^Sfc«)S5lBS%*«^-*. £1195 7 6 OCiOIlr- 
*FJD1 fcSB2 7 1 '-*5!JD2&W£U * 2 7--* ?Ufcfc 
Vitabi^^i— ^"^©Trellis-Decoder 7 5 9b!:i!)v c 
ode gain©]^^^ — iTIE : £:£tu x.-7 — b — Miffi< 
«eS. Dl, D2{g-^ttBI«7-=J— ^— 4 2 2t«t»)a 
^^tlHDTV©BSl^«^*-m*$tli.. 
[0 3 0 6] ftl±tt 2 o©PtJf £ fcott*ll8S?g£8B 50 
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©^iS^JT-feS* 5 . 2H©^)SPgjllr 1 B©liaPt 

ji sin fc 3 m<Dmis<DMm.mmm&mw(DmMm * m 
i 3 i©^Dy^iasffl^TSiwrs. a*egtctt, h 

8 4i:|H)b^T-$>i>A s ^lT--^?U4TDM{Cckt), 
£ £> (3 2 o©+r 77- > *;HC^-fJ b 3 WijI {3 bTV~> 
5. I13 1tStiat, if HDTVfs^liSl in 
tx>3-^4 0 1 a©fp©g! 1 — miteon— ^4 
0 1 ci:*l-2i*i>p-^4 0 1 dCii, 4>tt 
i: fg *£© ift&e ■§■© 2 o© t^- * , D,_ii:Di-2t^Hi 
£;h.A;£>SB7 4 2©!g It 5 — *3»JA;frg&fcA3b;*;h.S. 
MP E GVU- K©iliS©T--^5 ? iJD 3 _ 1 {iECC coder7 

4 3 a£:fcV>TCode gain©^^ t) IHE^F^-fbtr^ 
*U Dl-2fiECC Coder 7 4 3 b ir*JV^T®^©Code gai 
n£fcoK»)WIE^-^b££ftSo D 1 _ a hDl-2{iTD 
MSP7 4 3 ct JmmS&MfcZtl, -o©t--*?iJD 

DahD2fctC-CDM^SlS|57 4 9 fgl? 
ix»^*yK 8 5 4tJ-!)aar-7 , 8 5 5±i:, 2® 
T-P£/113ti£ft3o 
[0 3 0 7] B^ffStCfct, H 8 5 4 <9»£ 

£ftfcfB»M^B\ 18 4"CKI8bfc©fcra«©iW£fc 
it), C-CDM«M»7 6 0 CJ; t)D 1 fcD2C|MB;* 
tV5. SBl7 s -^JUD,(±*lr--^tB*»7 5 8©cf 
©TDM357 5 8 cC&V^Ts 2o©it7f +>^D 
a-ii:Dl-2lC^^$nSo Di-jttCode gain©Sv>ECC 
Decoder 7 5 8 alzte^X, M£HTIE£ti3;fc«\ Dl-2 
IZit^X D x- a tt©V> C/N«C:fe^T *.«WS*xil5l-l 
m^^ — V4 0 2 aiCfct) LDTV#Decode$Jh.fcB;fr 
$^5. — ^TDl-2(iCode gain©it^©ECC Decoder 7 

5 Sbt^tROITiE^tiSfei&x Dl-lfcJt^Sfc 

§ ^V^S^T-^&V^ fit, mi—2m^>^ 
0 26lZ&^xm.m$tl. Dwfc^JlT, y 
-< KNTSC^l/- K©EDTV*sttl^$*xS<, 
[0 3 0 8] ^2^— ^5UD2(iTrellis Decoder 7 5 9 
bti !3Vitabi«-?-^ns ECC75 9ati5x7- 
PiESJx, ^21fx>3-^4 0 2 btiOilffl^ 
W-^fc&t), Dw, DUiM$h.THDTV#iiJ^ 
^n?.o d©S^©D 2 ©C/N©Kfii(iDl-2 e t t) X§ 
<m&-f&o fcTT-r8 5 5©C/N<B*S/J\^V^ 
UN DwOSD LDTV*s||^$tl, ii^©C/Nffi 
©r-78 5 5 0S^Dw, D l-2o^ DED TV#S 

C/N{(©«^7--:7 8 5 5^fflV%-5i: 
Di-i, Dl-2, D2o^ *)HDTVff^*5||^^^§ o 

[0309] C^bT 3Jl©|^«©a^!e^S^g* 5 
HatS. tua>ffl<t-5^7--7*8 5 5©C/N«i:n^ 

>f /©f-rn^ btcji&bfc 3o©yv- h*©lig©lli 



. 63 

[0310] &fc*»&w£i$©ra»re*©»*fcie'<. 

•50 1 3 2©fB&h^ vtmizm f eta t SS^-7*8 
5 5±{C«iZ> ! V^^ACD!3Sh7>y^ 8 5 5 ail®© 
Tv^*^©B©f3^h^y7 8 5 5 btfgBi^ixTO 
5o H^-T5«t3K:gBMih7 y ^ 8 5 5 a © >£i*iS5 C C 
(D£$.tm<mi$,S 5 5 cStttt, flb©ffl«*D,-2K» 
ffl*8 5 5 di:1-6. £ftfc**©13«th^y*ft*fc 
o§'J>&< £:*, 1 irBfttH-i. ^Otfl:ttLDTVl7 

h^y? 8 5 5 a©£««<DD283»fll«8 5 5 eCiB 10 

7 8 5 5 f H:IBfcw*J:3fc**lh5**fc—aL&< 
4S. 013 2 fc^r#SSiBCi5^Ttt^— rtpASP© 
RV^Wtlft^^jx&Da-iffiaMSJttS 5 5 c*»»T 

fentsafesna. B4SiifeD 1 - 1 e^*t.ttMPE 

G 1MOLDT V©IB»T-ttfe5A s [B]— B#P^©H@^: 

B8fc»«c4» &»+«£© L D T V (D^taWm&m^ £ ft 
5 t&mm&^-m t> ^©BIIl® £5t!?.T- t £ f> a £ 

[0 3 1 1] *fca»36 5B4«ft:tt^y K M/— *8 5 
g <fc 3 CMM, h 5 v 7 ©-SB©«« U*M/-^L 
fcu. L*>U C©Jg-&{Ci5V'>Tt)l2Il 3 2X-mtiZ& 

T-t5fei6LDTV</l/- F©ia^©ttHi#F^B<jCfcb 

[0312] UT, #369i-CI±BB» b 5 v *©-» 30 
ffl»«CLDTV^l/- K©Hj^SrIB^-r5fei*ffi 
ffl#tiiE^^lRl©^Mt)8#t LDT V7"b- vcDmm 
T'W-m *) OH^WC «K55£ &»lt@i£B£T §5t 

£ o 

[0313] &iz s $ e>tntm<D&j£*>n&£ttfb+& 

JS&Zm^Zo 01 3 2©:fe-FK:jjVr«fc5fc:D,-i8B» 
«H«8 5 5 Cfc»W\ LD TV© 1 7 b-A£§Btrr 5 
i:i:4>CD,-,IB»f«*8 5 5 CO— SBC * 5, fc«^iS 

m©d 1 _ 3 • D 2 %zumm8 5 5 h^tst^^.. zwmmz 40 

jolt 5 "9" 7^-+- >^-;i/D L D T V© 1 7 1/-A 

©-»©««#B»;*ftTOS. LDTV©^»)©tf$8 
SD,-, • D a 8Bft««£8 5 5 h©D 2 fHftfli&8 5 5 j 
tcm«UTIB^-r5o +f7?-*>*;i/D s fc}:1t7^> 
^;VD J - 1 ©3~5fg©7 :: -^IB^S$:t)0„ tfcoTD 
.-,i:D 2 fl/3~l/5©II©f-7 - ±©LDTV 
©1 — A©tiffg£l3»T-§5o 'n^FU-^^ 
t*V^«T?feSlS*8 5 5 h, 8 5 5 j {ClB^T-#5 

^ k© h u-xmfST^izit^xmwkmmt) 

1/3- 1/5C45. !S£oT¥3S!J»KS#»T'sv 50 
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K©hu— *#S6fc«^T*K ;£DiJSiMM/- 
;*.-r5fit*#ig<&5o ^©tftDi-^^CS^Ctt 
^•T^?>t 3~5figjgV%^St)^Ft:fe^±feLDT V© 

[0 3 14] C©*SC(±2»Ji©VTR©»^ D 2 §3 

5 5 j £f?£-r5«£#&^t«K 
t) B#CttS^T- & -75 3 IV e©S«SlgS V TRC 
& V n T fc£ 2 PgJl CJt^T3~5 {g^ V % JfLJg 5 B§ K & j®& 

5 V T R #HS1" 5 . 
[0 3 15] &:KfStt0OT?tt»JBffl£M;!r5Sfc^fc# 
1 6 QAM«5©«m©£H#3Ct*K »»S©SI*^^ 
fls £ff * tf *#BBJ§ fc <fc 5 ^iH W£ tmm.T 5 , £ \t 

[0316] ^©iSjKtc®^^EE^-r57jS©^iV^ 
^©^^^VTRciB^SCT-ttili^— trim— fc 
fl-ttl/TOSfeSK ¥i£9#£RSC&7U — 2*©|5l-B# 
lffl©BS®©ll<fe©±SP*fl4-f4C4:ttT-#«:t>. ±© 
fctoBJSCg-T'D ^^©NfF^Wom&iffl^b^S^T- 
t&l^. LA 1 b> ##P£©IVJ13i©HDTVVTRT-fcfc 
LDTV^l/-mfeStf, II©§7D.^©ra 
W©-rnT^3ScV>lii«S^3@l!3S^CS^T-?5i:VN 

[0 3 17] *»ra©HDTV©3JB©RWBB»&fTo 
fc«-&B3^S^m© C/N tgliHDT V^©iS 

£\ 9-f h*NTSC?©EDTV^l/-K©TVI^t. 
b<«fSS?^JSNTS CffflLDTV^l/- K©TVfl 

[0 3 18] £U:©<fcdC#^£^fe^^££ia 
^;U<^i^£v^ilKT-S^T•S5i:v^o^i) s ^#6^^ 

-5) o 

[0319] (Hjfifi?s7) mmmi 4mmv> 
B*^Piaeiiifcfflv>fc^©T-fe5. sas«i2-cBirou& 

ji ©§<t h^* s t* is. sc^tt^t «p«3ffii t as i § 

<f«^8 9 0 a, -t©^IBtJ8 2ge«*8 90 b, i 
3Sff«J®8 9 0 c, »!4§<tffl^8 9 0 dtft-|S. 
CI © 4 pgjf S 5 7? SC t -3 V> T jS^ 5 . 

[0 3 2 0] 4Pt»&^B-r*fctt«WK:«fcS4Ji©i» 
SP^ii ^ 5 - UIEt&TJ ©MS'Kb t «t 5 4 H ©iiSPtS 
*sfe5* s s BU#ttP®era©C/NM* J 7^t^feK)4MT- 

tfmiffiT-feSfcSi), Pg«F^©C/NSSr7^# < tftU 
^. SH0«)T-i&5©tt, 2®©%S|itBt 2g©iiS|!g 
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* r *mm ^ * 4 m iz omt 5 & » ^ s . 

[0 3 2 1 ] 09 3tt^-gllllSS3(D7"D -y^iffeS^ 
gSHg§ 3 ttRftd-KHIB 8 9 5 t 4 o©jE3S[3S§fr &*! 
iJflS. frm®$&4 0 4 a, 4 0 4b, 4 0 4 c©|*) 

as©s#fig&*j£ti: N 03 o<omim^>^-^4 o 

1 ©ff©#lSS[elS§4 0 4©:7n ^^mi:(5)b^©T-ra 
«:#■&-*- S. ^-g|[H]ES4 0 4 a*ttW^flr5fcfl£«j«# 
H J .V L i:^fie^H„V„i:^F^^H„V 1 . N H L V H ©4 
oOfifC^Hti. ~©±§£r, H L V,Ji8?|g;S* s 7t© 10 

[0322] $ xxfi Ltzm&m^&vk&frm®® 4 0 
sa^iqjt^#j$tL^fei*4^)©fiK^-*smi3$^So * 
t, xtimmfimm.i 00 o*©hdtv®^©»^h 

[0 3 2 3] &W$.fr(Dnx.V 1 .m^r&frm®S84 04c 
tit), Sia^fR]©^^iSJ^A s &^ 2^8- 20 

f!l£ft&o S6oTHuVi.ttl*B:jW*ttSi£2 5 0*. * 
^PI?«S{±l/4i:^So rn^LLff-^fc^a-rSi: 
LLj£#ttmRKS4 0 5 afc£»j£E«£*U D,-^ 
LTti}:7j£*i£. 

[0 3 2 4] —15, H L V L ffiSiMffl 3fifc5xfct-S-J&g§ 
7 7 2 cl:£») lo©LH{l^tC-&fiK^fi. s EE»SB4 0 
5 bCi DffiSS^tvD^i^h L-Cfctizj£*iS„ c© 

^gfdg&4 0 4 ch-&J&gt7 7 2 cCDlfflfcffiBSB 
£ 3oi§:ttT*)<fcv^o 

[0 3 2 5]M^OHhV h , H l V„, H„V,.©3J5& 30 
«-l±-&JERS7 7 2 ai:J;t)-OCDHHV„-Hittft 
So BB»M^*aitt* 5 Ft'b l 0 0 o#©»^ zcDim 
^tt*¥x SiS^lRltC 5 0 0#~ 1 0 0 0 *©]&#£& 
0 0 ^UT^-g|[p]S§4 0 4 bJC ct 0 4oOf8»l:^IS 

[0 3 2 6] t-2tH L V L tti*i: UT*¥, Sifi#[nJ© 
5 0 0*~7 5 0*©^*^-i$n5. ^n$:HH{g 
^i:«t^5. fltH„V„, H L V„, H„V L ©3^(i7 
5 0#~ 1 0 0 0 #©£££■£ f*bs ^BKii7 7 2 bT"& 
jgSc^tl, HH{l^ii5& t>a*igl54 0 5 dT-JEIt^tls D 40 
s-aff-sf ^ bT fcB* £ tx S o — # H Lft^te D 2 - a {f^ i: 

bTtB^ns. fctLL, oiDD^etttm 

If0*~2 5 0 #W.T©fi&£\ LHoJDD i- 2 {g-ffefc 

2 5 0*W±5 0 O#WT©JS«*J0t#HLr3* DD 

5 0 0 *tl± 7 5 0 *WTCD^, HHol 
t) D 2 _ 2 {l^(i7 5 0 *JSl± 1 0 0 0#WT©ffl«8Cfi& 
^©^-g|[l]g§3{Ci "9PglSS©^-^«ii* s 
T-#£>t^ 3. C©09 3©#-gt[US§3£ffl 

^THBS^J2T-aJiBJU7£:ll8 7 ©&<!$& 1 ©^©#gt® 
SS3©a5^4M&A i X.i>Ci:tcfc!5, 4 Jl©Pf)l§y<£j£ 50 
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#T-&£o 

[0327] LTmmmT-tmmtmmmfcmz 
mn&gT-fhm&fcm&mm-t-ts&o z.tit±mmiz& 

#K 3©{g^-^«ISS*-r £3{gtt.&£ffiftl 2 T-|&BJ§ b 
£0 8 8©»l2g{a«t|5]b*^«rttT-&£>o fct 

[0 3 2 8] HJfi^J 2 C;fc^T0 8 8 ©§{=«!© ;/n >y 

*x, ^ — fTIE£tl, Dw, D,- 2l D 2 - 1n D 2 _ 2 ©4 
o©ft^t&!), ^rfi£SP3 7CA*?ll5. 

[0 3 2 9] d CT0 9 4ii-&figg|5 3 3©^D s> ^it- 
£3o A^J^tLfcD!-!, D-2, D 2 _ ls D 2 - 2 {g-5ffcifsfJ 
;H£B5 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 d£:fet'>T 
fl»«;**U EI9 3®^«@BC*l>T»Wb&LL, L 
H, HL, HHIfh&S. ^©fs 7c©lft<ft«-^ 
©7jc¥, *iS^[ai©^Srl fct5tLLH:l/4, L 
L+LHIil/2, LL+LH + HLIJ3/4, LL + 
LH+HL + HHttlfflf^ftS. LH{=^{i#St3§ 
5 3 1 afc«fc D#*$*lifflffc&J«SB5 4 8 at*^tL 
L<g^h-&J*$*tTIB^J5S;gP5 4 8 cOH L VJ(ffC 
A^^nSo I«^S5 3 1 a©fiWJ©B£B^t:HbTH: 
@3 2(01^x3-^5 2 7T-|ftB^L,fc©T-#BS-r-5o 

HH«^I±#*£5 3 1 bfc ft, iiil* 
^JEK»5 4 8 btA*$*l5. HLffi^ttlB*'&fi£a5 5 
4 8btC:fc^THH{I^fc^i&;**-u H„V„-H{f-^h 
^!3^g|^5 3 1 cfc«fct>a*£i-u BMfe^J5!t»5 4 8 
ct:*^TLHfcLL©Miffc^^ WHfe®^ 
5fe t) -^•JSKSIS 3 3*e>tB*^ixS. f bti8 8©f 2 
§{M^©t±5?tiSB 3 6T-TV{f^h)fe!?aiXJ$n2»o -© 

mm^wmm 1050*, 151000 *©h d t 
vm^tt & «ia 9 1 ©sos6*iat:^b & 4 o©§i^ 

4o©BBM©TV^*sS«$ti-5. 
[0 3 3 0] T V{f^©iaH$:pL<iSiBJ-r?»o 09 1 

tms 6*-ofc*i:«>fco*sia9 2©e^e*jg0 

T-feSo i©«t5CC/N©|Ri±i:i:t)K:g{S««8 6 
2d, 8 6 2 c, 8 6 2 b, 8 6 2 atCi5V>T D 

[0331] ^M-^©PSJi€jai©«^rH 9 s&.mmm 

*310©<t^icC/N©[D]±t:i:t)(CLL, LH, H 

So «oTS6e7 > >7 l ^-*»&©B§*i«Sc5<K:o*is DO 
H#[R]±-r£„ L=Ld©B#LLfi-^-, L = Lc©B#L 
L + LHfs^-, L=Lb©B#LL + LH + HLff-?-, L 
= LaOB|LL + LH + HL + HHIfi)SS4Jh3. 
iitot, se^o?lf«S 1 fc-fSi: 1/4, 1/2, 3 
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/4, i<D&n£(DMmifi&*<D&mtenx-mt>tiz. m 
m^mm^MBi o o o*©hdt v©*§-&, 250 

*, 5 0 0*, 7 5 0*, 1 0 0 0*©TV{i^#»£ 

&fcmifiasmt.izz>a 09 eitmm&'ri?* ;i/hd tv 

&i£©t§i£©§fi$6S0T-&3. H*»&WfeA»«ti-5t: 
«**SCT?tt C N & VottTT T V<i-5f©W£«:£ < * 

fcg{S-C££^. 09 7fcfc*£PJ3£J3^fcHDTV©|5g 10 

L at'C/N = a, L bT-C/N = b, LcTC/N = 
c, LdT-C/N=:di:^!)#^fflSfgSfe^T-2 5 0 
*, 5 0 0*, 7 5 0*, 1 0 0 0*©®K#f# 6*1 
4. E*Laeirt'?6C/'Ntf$TU HDTV©1« 

■^©^©T-{is^T-&^v^^* s #s-rs. la>u 

©»^T?&iBIlJ& s «r&5*>©©B£B:-CS.5. 0«*.fcftf 
;i/*tf©BflbjST-{±7 5 0*, m*F*D©D%^T(i 2 5 
0*, 3-7. h^§lt5Fflfe^T-{i7 5 0*, 
©G%*TJi2 5 0*, ffe^i:©M-a-Sb^T-$>-5 Life,& 20 
T-*> 2 5 0*©@lRT-B^T-#So tt±©<t5i:lT* 
fSEOlBJieiSSJB^ 5 d i: K =fc ^ 5 

sst- ttsss4T? s «: o fe m&x 1) Sis T- g S «t 5 

J; -5 CDi-if t>^l/f •?•© Jte^©7'^- d ^ffiijig £: H 
bS*§©#ifc&D£;&2IU D^a, D 2 -a, D 2 _ 2 ?^> 
^;i/T-ffe©#fflC, B, ASrllt^Chtctt), 

;i/^r^^ h©Sf!l&*fcL5&ASC>flb©3o©Sffl^-y-- 30 
tf X t" 4 h V> -5 #«ffl<b ©a^ & ff e> ft s . 
[0 3 3 2] 8 ) «T, ft 7 ©|£9B0!I£0@K 

ii i 5 ©&««»*©£§©*© :rtjy* at # 

^TV^^ 7 6 2*»&A*$nfcaS#© j e^ttEE«ffl 
4 0 5£J;&lliFffiUfclBJB*ii©7*-*Dx, D 2 , D 3 

4 ^4oVNTHua>©sRQ AM&<DmmM(Dg.m*&v 1 40 

*2 2J;>?j£fI£ft, «iS-r4a6JftStf«e*ti, ffe© 
Stlimt) L < (iSISStcitft^^, {fe©Si£i:^f5T- § 

So 

[0 3 3 3] -73, {fe©SI£^?.©^lfI^ttS^^ 
©Sfi«^ttSRQAM*©H6JBS©«M8S4 5C*l^ 

t, d,, d 2 , D 3 ©r-i't itti$tii>. mmm 

mt>t>&?-< K >^"[n]g§7 6 7 tCfc^T*^ s: >yft^ 
##?l±S£ft, C©*^ S. >^ff^ttB#^-I0gl5 7 6 5 Kg 50 
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&tL5o flUMTOD,, D 2 , D 5 0 3 Ct5<--> 

T^*^ti^{f^{C«:»), ^t:-3b 6 5tc3£*>;h., * 

[0 3 3 4] JfcfcBIl 1 6©aJfeS©7Dy»BIK:»4 

6 9, 7 7 0, ©^•cf ] 'C^lC$)5a«fe^7 71,77 

2 , 7 7 3 f±0 1 1 5 i:|SI«©3iSfs^7 6 1 a~ 7 6 
1 j Sg«*©fti:Elfc?-+>*;uS© 

gP7 7 4 tt*»jft»©ae© b 5 7 >r s»^is*tia 
^x^&mkmv&m -t;u©*# $®«m«©±<t:^^ 

[0 3 3 5] 01 17 ©«e3tE*SC©iafSS« h?7-r:y 

3iff *SCTf ttg«-fe;i/ 768, 770©Ac h©{5j£§ 
Sttd = A©0t^^"J;3ic|H]^iSi^Jffl^2 b it/ 
Hz©r-^7 7 4d, 7 7 4 b t d = B ©0©^— £ 

7 7 4 cSr-grfc-B-fc^-^ 7 7 4 d&t), 4f©Jftj*C43 
^T*2bi t/Hz©-*3&ffl«aR*Jffl»*-e&5. 
-7?, H^©SPrUgi5tt^»fl6 7 75a, 775b, 77 

5 c©£-5£t^©j^Lfei:C3fcfcAn&jg#;g<, 
^ih77-f y^lfer- £ 7 7 4 e tc^f «t "5 t tT— 

tzm-r. mm<D^niW<D*kt$,x-bii$immiZ'j>-&^<, 

nn&Y^yj >^lTF©f-^ 7 7 4 etC^LTt^ 
i£©-te;i^— mB5©gStt^-^ 7 7 4 dtmtiot: 
(SID 2 b i t/H z©««a»»*7f!fc-3fc. o 
* •) h77-f ^y^S©'J>^cv^i:^3^c:^>^v^i:^3i:lRI 
bJl^K»S!J^Si^fflUT^^Si:^^■5?a;^©M^* J $>-p 
fee «£**SCT?tth^7^ y^Jt©^Jftl*fc:tt««E» 

©At^Sr'J^ < LT^UTV>fc. L^U, ^-^>^ 

fet«S©16QAM, 6 4QAM^©^fBfbttiI« 

iS5^Ji-f>-ri htts«6^©is©tiin<irjs#, tsa^^ h 

[0 3 3 6] liB«U:tth77-f v <7a©^v^%^^c (i 
MI^^^S< b, <v^S©'i»5;wm^{cO: 
b, h77^ y^m<D'p^WA\ztt 
fi<-rS-h* J v'^^^^©5?!)*$:a©?>ix-5. *^ 
H^©fIgaSfe^73^©l«ffl{C «t t) W±©C h S^T- § 
ho c©li:Sil 1 8©*^B^©^6fifi?ij8fc^^4ii 

(t nm. • h^y -i v?%-tfmzm^xm.wtz>o 01 1 

8©7>^0ii±* i ^>)lii-Sff-tr-'l'7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7-7 0 a©A-A* «&±©a{Igfi£^ 

1". §<l-fe;w 6 8 , 7 7 0ttft>*;i/gfA§it;i/ 

7 7 0b, 7 6 9, 7 7 0 afct^-** >*;bg¥A L 
fc^T^v^SIB©^^^^^.^ cixe>© 
^-^>^;Hi#S{s-b^© 7^ii;usi;Ti l 
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i 6 (D^mmMmm 1 1 a t & k> , ^+ y^^m^mm, 

^•i-?)tli)„ 1 8 iI:fc^Td = A{±A7 t *>* 

«g«s d = A + B(i^-v>^;i/^»D#bfeafi^ 

£^-f <, 768, 769, 770 T-iiBuCJlJS 

^OT-iiB^ ufc s r q AM^cD^m(Dmmm&m^^m 

V^^STcS^"— * 7 7 6 a, 7 7 6 b, 7 7 6 cfci 
-TJ^C, QP SK©M)ffi|&;pJffl3<&^2 b i t/H z© 

3fg©6 b i t/H z^a%^j?i2a5-r-iitf ^n^o m 

mmz^< lzm^4 b i t/H z, 2bit/Hzi:i 
'J^So ^ft^y"^^^^*!? 7 7 a, b, 
cicf^QP SK©;g<i-fe;i/©7v#£tit,^T2 b i t 

6 4 S R Q A M»JJi©?lli«*l* f,SV^ i: C 5 T'ii 
SRQAMffli/7 h«S:S=lJCb&^QPSKT-ii 
SfU Sl^i5t-fi 1 6 SRQAM, ?t,CiEST- 
&6 4 SRQAMT-jgSffTTSo SE^TQPS KtrJt^ 

nrnzi^tzmi 2 i©;/D^i2Kc^-!r,fc?&4 srq 

HI 2 2(070 9^01:^1 6 SRQAMCDiS 

z>o mmnt%cDm'&'hmmm®i&mmx'&z>. 4 srq 

[0 3 3 7] jy._fc.ffl =fc 5 bTIH 1 1 8©d=A+B© 
^O^tO^?>^5:t OfciJti- 5r A #T- ^ £ _ 

[0 3 3 8] JfcfcEl 1 1 9©7*-*CDBSIHie«B&fl_^ 
TS^-fAXn.y b©^-^EaS:aK?§t"?.o El 1 1 9 

(a) \±Qt&Jj&<D*? J b> 0119 (b) fc£ 

afiW8 0^'fA7D5'hS^t. 1119 (a) tc^ 

•3 a mm frh =¥■ © &m © b# c a t- bsih © ^ a 

y h 7 8 0 a T*|5]Sf3{g^ S fcjaitK 7D<yb7 80b, 

7 8 0 c, 7 8 0 dT&^A, B, *JV<D3-ffi, 

^SSt^ ja*»BT?fifM^n v h 7 8 1 a, 7 8 1 
b, 78 1c, 7 8 1 dC**P!)JUHB^ a, b, c5=- 

[0 3 3 9] *»WO*-&s IH 1 1 9 (b) {C^«to 
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iCBuiiE® 6 4 SRQAM*©|«Jl_Se&;£5£&ffl^^ 
Sfefed, D 2 , D 3 ffl^02bit/Hz©3o© 
pgJf^-^Sr&o. A„ A 2 r-^ttl 6SRQAMT- 
S5feft^D'n7 8 2b, 7 8 2 ct7Ds» h 7 8 3 
b, 7 8 3 clZmt£.?fcfo2tg<D7 : — $V-Yf& 

-fAXD->b7 8 2 b, 78 2 ctt^O«IF^!S:5o 
3-5 UT2f»©eii_g*#|gi 18©776c©S_2Pt 

* •? *%^©i£^T*ff e>n£„ b»cut, 

10 ^^AXD^b 7 8 2 g, 7 8 3 gt-liE 1 f-^OiS 
§{f#6 4 SRQAM-pfrfrftS. ^3{£©e^S£ 
*>ofc«>. El— ^-f A^Dv hT-3fgr©Ei, E_, E 3 
©3 5 L ^>*;i/4 J 5t^f§?). C©®-&«*@©$ biz 

-c«^3fg©iiis*siBi-ffl}^isi^-r-f#^n5 tv^a. 

ISItf&So fib, d ©t§^fcfcg%©©SfietT- ^fflJi© 

20 ise^fi^As-ifc^SCittfasii bv^ bft>U 
Hll 1 8 ©T F©ll_lt;_zn-£~_fc-5 CH^WiPrUlziJV^ttt 

tf;i/«f^>p'C>i: ^xmrn^ifimmizmm^tix^^o m 
mz&^Tb&%mcDmmizmM j pm&mw$tiT^ 

-5„ t^TTFOEtofiV^^fcbT^S. tot** 

[0 3 4 0] 1211 2 OOTDMASS^'fAXD^ hm 
T* (a) iit^^S; (b) tt*»WO*SC*^-r. il 

20 (a) {c^-r<t^i3, n— «jsa»»T^-f A^.D>y 

h7 8 6 a, 7 8 6 b-C^A, B?^ >*;i/©^*|^ 
30 <Dmm*:fT\<\ $4 A*oy h 7 8 7 a, 7 8 7 bT*& 
❖ A, B^+>*;uo?«l*»e>©3lfS*ff-5. 012 0 
(b) tC^-r<fcd£. *^i©I^16SRQAM©i 

?/ h 7 8 8 at Ajft >*^©f i^ffV\ 7. 
D>y b 7 8 8 cT-A 1 ^-^>^;i/©ii{t?rfT-5<, ^'CA 
>y hrtitii^j 1/2{T^?> 0 6 4 SRQAM©^7 
P v Y 7 8 8 iT-Di^V ;Ml/©§{i ^:^fV^. -y 
h 7 8 8 lT-D 1 ^^>^-;i/©j2lfs^ ; ff -5o ^-fA7D 

[0 3 4 1] #tC«gm7J&TI/-g.fc»tXD^ h 7 8 
40 8pt;::}3V , >Tl/2©^'-'|'A;XD > yh"Trl 6SRQAM 
©E a ©Sff *ff aSfitt^Df b 7 8 8 r-ea* 
©^-Y A^.D>y h4 SRQAMT-ff^o 16 SRQ AM 
it) 4 SRQAMCTS^BSTJ^^^fctos izlilBt 
©il7J«a* S/ >^<^Si:^C'»^feSo fe^U i 

$ v > /jsmeas ©»^sis *v ^ y u a* * s 'j> !& v > b# c 

[0 3 4 2] 61±©J;5t:U^©b77^ y<7 7>?P 
50 ^S^^S^fc^T-g^fc^d^I^feS. Jfe3o 
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trtettomtmznzx, ttz, fcm&m<D{&^ 4 s r q a 

^©8Sfc©-oT-;i9So UT<2i£^S©Jf Ai:i; 
*. t )8'J^S«Wpe>(lB«lt6«l * T- © rjajEi ^?f|IW#ft*t 

So 10 

[0343] msm 9 ) «Ti 9 (Dnmmitmmzm 

ilffl Lfe&©T'fc£o 01 2 3©OFDMj£§{f£8©;7' 
Dy^0i;01 2 4©OFDM©»;f£Jil30£:St% F 
DM©-fIT-feSOFDMiiK^t-2»^-V 'J T&ifi£;S 
-«©FDM£5ffl«»«©*JJBa&* 
ASftV^c ^©v^A^ssse^feto^ 

I). II 2 4©0FDM©glil:^t,t9t:0FDM 
CD»-&A*«^Se5UM5U*«iSS7 9 1 T-^S»ffS7 9 20 
3±fc7 f — *£l/t s©HIHtE«U 
;i/7 9 4 a~e&<«t5. iOfi^lFFTS4 0 
^t)OtiS4f^f47 9 9^FFT^U j£<S 
11^7 9 5^5, t s©#$jS'>#;H8l!B7 9 6 ©83 
m©Nk -©®FFT£ftfefi^i±i£{12;h.s 
;v©F^i±t g©^-H«8H7 9 7#l£tt£>tl£o 
[0 3 4 4] HI 2 3©OFDM-CCDM;W7'J v 
\*%5£,(D7V v t>m*m^X H D T 1"?- 
^-&©SUfifJ9©i&#S:iftB^-r5 0 Ktl^titz HDTV 

m^izmm^y^-yi o 1 c<t oft^D,.^ 30 

-<£*£) D,- 2 h (JB«-tti«-e*) D 2 ©3Jf©P£/I 
«JiOIllfee^t«'K$ils A±»gfS7 4 2£A2j£ft 
So jSl^-*?UA2j6B7 4 3C*t>t, D^^fttC 
ode gain©iS^ECC?3^b££fu D a - 2 «-^ttii^ 
©n— YV<< >©E CC©^'fb$r$ix5. Dj-^D 
a - 2 ttTDMS57 4 3C«fc&* B#F^Si^S4b£ft, D, 

«*c& o s sans 852 a©D iK9y^jxms7 9 

t), n(r©C-CDMfIS4a, 4b-©ilAA 
mzAtlZtlZo 40 
[0 3 4 5] as««»e^©DattA*S7 4 2 

©^ 2T r -^^JA*ia5 7 4 4 IZ^V^t E C CSC 7 4 4 a 
£i30T E C C (Error Correction Code) ffmtZti 
'J^>=J-*"7 4 4 bfciJ^T Y\y "J^IWft* 
ft, %H8S8 5 2 a©D 2 jS?riJ&?iJi§7 9 1 bCAAtf 
*ls iHrOafcjy^-^fcSfc?)* C- CDM^IS§I4 a, 

2 A^SBODa?-^ C J; 5#«OC-CDM 
SSS4a, 4b, 4c-t*^T16SRQAM* 
l:C-CDMSl$n5. uCDn^rOC-CDM^lg 50 
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5*+ l J7ttil2 4©7 9 4a ) 794b, 794c 
•••lZm?£olzm$iVti:1fit>m%i%km±7 9 3±iZi& 
So C O IT, C-CDM^$nfcn^r©^f|(i-5 

i£FFT0g§4 OCi!), ra«SR«l7 J 'f * >i?3> 
7 9 S^B^W©^ ^>^3>7 9 0t^$ti, 
t s©H»->>*;m©BtlH(a*7 9 6 a, 7 9 6 bf 
£&S. H^^>>5K;i/B#P^7 9 6 ah 7 9 6 b©F^t 

*SiL;fc4>©#, 01 2 9©B#F^$t-fi^-l/^;UEIT-^ 
tK K^ra^T 9 7 aOTgli?il/f/U©liS 
ra*»e.ffl^{C*SDT^^nSo TV3-^h¥©?;> 

rnxcD&smrs «t 5 ji < t g s c 1 1 «fc t) s 

fIB#tr®FF T13S§4 0*&©£BMg^fcfc3e5iJifiyU=i> 
;^4 0bCtD, — o©{g^-£;&t}j£«as5f;:<£ 

[0 3 4 6] gfit£4 3©K?^^M^So 0 1 2 

4©b$mw^>^;Ws-^7 9 6 eiZTjkt* gmm^am 

1 2 30A27SB 2 4 CA;*j£*U XHflS 8 5 2 b fc: A* 
2*1, ry^Mb^Jl, F F TuP 4 OatiD, 7-U 
x««CSRI$nx il2 4t:^tiot:iHti7 9 9 
7 9 3 aCfl^hS. 01 2 4 ©Bf F^f* 
->>*;KI^*>k* JSSaRW©©-^©** 'J77 9 4 
a, 7 9 4 bffc«»Sn5. ^Mffl + tVTttl^ 
Cjfi^LTVvSfcto. &^©^il{s^##-glT-£S„ 0 
125 (b) t^lT 1 6 SRQ AM^#fSli;*tU =&4r 
©C-CDM«igg§4 5 a, 4 5 b^Jc^feftS. ^ b 
C-CDM«1S4 5©#*©C-CDM«iSgiS4 
5a, b^C&t^T, fSJlSfclfcWgFfiD,, D 2 ©+>-;/ 

D a M5UJ£5«3 >^*-*-8 5 2 bti!5, SFUfS-sfi: 
&^©D a , D 2 «^#«H2;h,S 0 £©»S\ 012 
5 (b) CSt C - C D M^fflV^fefglfiSSS 
im^T^Ztztb. C/Nffi©ffit>§lt^T-tt, D, 

©ijtfti^ns. «w$nfcDijg-^ttUi*aP7 5 

^— ITiE©rj— K^r-f >^ s ^^^fc*!), D ,-lfl ^©31 v 

Iitttll-ll«f3-y4 0 2 ciCiHDTV 
©{£^(i^i:^»). D,-2M^tt» \-2m^r^-¥ 
4 0 2 dC < t5EDTVCD(f^^CDlfJ:)5:t) N fcb* 

[0 3 4 7] D a (8^ttM/'j7j|t$n, i2i^f 
3-^4 0 2 b{C«tt), HD TV©i«^fig^i;>fe <3 tti* 
$nS. ±!3©fft^I^©^T-l±LDT V*SLy^,$^ N 
±IB4 3 ^J5S,^^J!lDX.SC fctC «t t> N "7 -f FNTSC^b 
-b'©EDT V<i^*stB±)$n, $e>t±f3**S(K«-* 
JJDX.S3 tCi (3HDT Vfi*i)S-&fi£$ix*. i5©*M 
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m t mm. sac/n izub b tzmno t ve^get? 

S6. HM^9ffl«-^iiOFDMi:C-CDM§li^-& 
fc>itTfflV»?> i ttctOs OFDM^©&©T-fcfc, US 

■csfe^ptJiaeassiSB-ess. mi3o©^-b 

— h C/N C^^-«t 0 £t£jfc© OFDM-T C M^SSfl 
f©ffi$£8 0 5 £*tbT, *^©C-CDM-OFD 

T* s t)1t^5 L ^>*;i/2 8 0 7 btfct?— b— 

[0 3 4 8] OFDMttBtfrttf— MTg*C?;i/ 

^;VTVffiIfflCffl^SCi:*sf?l»o b*U %JB£! 
fcj£T-f£&ofc», $>3— 5g©C/N©XbS/:fr;;i/ KJW 

t t- as®-*? g & v ^ „ ^mn © c - c d m t m.fr& 
S^Jctri!), y;i/f^xc^< *>oc/N©&Mbf;:iS 
bfcilH^Sjl (Graditional Degradation) ©2o#i 

*«t*T*e< C/Ntt*>^fb-rs. foT?W/Ujtj 

u^ti^ C/Ntffr%!)MltfeLDTV^l/- 
Xi£»firi 0 OtWTT-feSfeS), LDTVjTU-Hf 

?E^aMA s ff g»^Tv©LDTv^u-b* 

0FDMSHDTVO4««l:«^ fc^^©*#<*fit 
STTfttDSPClllSgiSI**:*:* OSes. fCTfiiTV 
ft ©D,-,®*.^ O F D MT'I^^a^^t. HI 3 
Sffi^Dvi'lKtJ;^, HD TVOcfJ^^-hS 
^BS,^©D D 2 {f -if © 2 -3£##gB,g© C - C D M^- 
SfbU FDM4 0DlC«t»)JS«aS»Atfja6fS-r4. - 
^§:(§«l«!lT-§fibfe{i^ttF DM 4 o e lz£ *>m%im 

amztu *»^oc-cDM««s4b-ra«*^ 

Ell 2 3 tlHiaiZbTHDT V©^^fciS^m^-*s 

1, 2, 3 h|5]bT- So 

[0 3 4 9] ifetHD T VOMP E G 1 </b — K©{£#8 
{g^T-fcSD,-,!!^ ftIM»>A-^-7 9 1 C 
«t !3 36?Ufsfi:'fe'3 OFDMM8 5 2 C©f T-QP 
SK-^16 QAMCDgEHSS^ iFFTS40C±5 
l$B«©e^fcia*;*;h.FDM4 0dfci0««»1|FB 

[0350] s@«g4 3T-§{t^nfefff ijfd 

M35 4 0 efc^TJS8aS#«3*^ OFDM«tlg)5 8 
5 2 diCfe^TFFT 4 0 at: «t 9 ^ < ©Mli£lfc$fi©{I 
ffc^t), #^©«§3i§4 5a, 45b*titljlHS 
*b 30»M8|:3 WS— * 8 5 2 ati!)D ..^Iftft 
IS£:fts m 1 2 3 i;|5]«iC LT, LDTV^/l/- F © D 
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[0 3 5 1 ] IT, LD T V<i-5§©<fr#OFDM£ 
ixfcPgJiesi^^t-a. 1211 3 8©^MI^5ii: 
CfctK OFDM©4m&@&ttLDTVfg-9©#-e.fc 
U„ HDTV/ff Ctfc^tLDTVef (£1/2 0©f 
y hb— r-T-&5„ lifotOFDMOiWIti 1/2 

[0 3 5 2] OFDMtt"7;i/^-/^K:giv^SI*SCT?a 

v t v g a« t v © s@ b# ^ @ n * © 5* v * ) vm mm 

2>o c:©«fc5&^C:fc^T&4^ >^>&>£> 8-f >■?-© 
1 0^>5H:TF©/J^^il@+MX#£Sr?fc.5o 
THDTV^EDTVO<t9*mSTV<l^T^ 
O F D M^H-r 4*SCtt*«- -B gffl©fO C ii?iJlgA s ffi 
O glf TVfflirliLDTV^l/- r©TVIfO§ 
IIT-MTfel,. «JifflTVCDi-5«cH^^t:j3 
t^Ttt -^jv^-^xifiWiz— 7£x-$>&fzlsb, •vjvf-rtz.tt 
3i&t V>. COfe»3S=f— ^ MttKfii^ttOFD 

M©^ttS<5feV>o HDTV©(fiM^i:OFDM 
20 £JS^S£i:ttOFD M©@S§^A^ g UgltfT- &it 
!fi-e&^. tot*^©Il 3 8t*tOFDMSfi 

*SV^TSe*nSLDTV©v;i/^/^SS**^:rf3lc:e 
OFDM©3(j:^£ifc&£><&:V^ OFDM 

[0 3 5 3] 121 3 ST-liDj-jC^OFDM 

SIltV^SASD^tD^SOFDM^ItSih* 
T-g-Sc C:©*-&s D 3 - a ^D 1 -2fctC-CDM©2P£jf 

D T V £: S D T V b ^ -I* T 7 >^ CCJtS D 

iliM©®^* 5 ^! hV">-5Graditional Degradatio 
n©S&**s^*ti-5. 
[0 3 5 4] ;o bT##PJl©pgBlHi£* s BJi£t& D , 
Blia>bfe«^^S!)^A s ff OFDMCg^StY 

1 1 «t !? TJV^-^lz^ < A^oglt b^;i/©^b(cj6& b 
& 5=—* 1£il ^ b - F ©*Yb A^ff f> ti 5 i: V > -5 
40 ^tl^., 

[0355] mmmmsi&xkJ53,*nm.-fzi5&h: b 

T, mi 2 6 (a) *5FDM©^1fy^- 
^>^;i/7 94a~c$r^lJ180 latb^/ftV 
^•;i/7 94d~f5rlS2«80 1 btbWItf g^5 
Jfl»a»*— K»8 0 2 a&»Jtx mi 2 6 (b) Izijkt 

IS 8 0 1 a tlS2Ji8 0 1 b©^l«^^MSiKbT-# 

o 

[0 3 5 6] zti*mmtz>t, mizmw\sitm 1 o 8 

50 (d) \Z7Ft±o£Tj-vyTVMmizmW%:J5-z_tj;^ 
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ttHf»lji8 0 1 a©«**Jf^»-r3;4:*ST-*4. - 

©»&iaio8 (eytzir.?£oizmim8 o i a©§ 

e^fgfcC/Nffi©*U>>*;i/Kffifcfc!|g2Jg8 Olbt 
tb^T{£<&3„ ftoT{l^l^;i/©l£VvliM£W'rX 
0#v^^tc*>^tfemiS8 0 1 aOSfitfnligi:^ 
afc^-SS&JRtfW&ixs. il4 7t^tidi:-Iffl 
PtJffe&#fiIg|-r-S»o ^fi^Power-Weighted-OFDM^^; 
(PW-OFDH) i:*S:T*«P? -£o ^CD*HJS^J©PW-OFDMtcS!j 
JS©*SSIW©C - C D M#5C&ffi3^fc># 5 - 1 £ «t 

1108 (e) C5vr.fc-5fc:reMittiiA3Jitc& 10 
J^gfB^lg^A^^Sfcv^^As&So 

[0357] uttw&iig&aix H44 t^-r«t-5 fc* 

l«7*-^tt*l7 s ~^5"Jiai&7 9 1 a&^L-TjfiB© 
*S^3EM884 a~4 cT-^t 'J7f ,~f atlFFT 
4 OfcJ; t> OFDMgHU % 211^-* Jim 2^-^ 
nmmi 9 l b£?rbT»flr©J£fI©^I3§i4 d~4 f 
f^+'J7f 6 ~fsT-lFFT4 0£«fct)OFDMgS. 

[0358] &mm ^t^mm4 3©F FT 4 0 &1Z£ 
tjfa-f^cD^UT^fe^fg^-tc^-iK^n, *+>;t 20 

f i~f 3tt«HS4 5 a~4 5 c lz X t> £ 1 5 s — ^5UD 
.Oi0ill801a#^h> Jrt'J7fe~fe 
*?,H:I2r-^?JD 2 oS!)I218 0 1 b#«M£ 
ix&o 

[0359]glB801 awa^tt^^VNfetofs-^© 
^VVttMSC^TfcgMT-gSo C-5 UTPW-0FDMfcl«t 
tK 2jf©pgHMe^* s *S,f So PW-OFDMSC-CD 

M£iffi^fcrt*5£3~4Jf©|^Jf#^1-£o taUm 

1 4 401Oiff!iIl 2 3©7D5-»i©l^iff 
#Bt^fcS&»KIS&«>S-*-*. 30 
[0 3 6 0] £Ts ifetCifcSgBJ© Time-Weighted-OFDM 
CN-0?DH)^(Dmmit^iZ^>^xm^ho OFDM 

to, J-x hoj 5 v^/UitOH«Plt M #t« 
< t g<D0kfrj£.*mtz1Zl£3-X h©««£fc 
tffSS. -tt^©TVgM«©«fcd£B5£m?ttt 

L»V^ b*»U *«TVgfiM«©«t'5fc8H(»S©»^ 
fcJ:fiat«##^&»x t M fc£;*;t <W+jusi&< fc&4 
£ttte<, £»K#ir^b*Sfcto**>*;i/#J^ 40 

[0 3 6 1 ] *^s£0a©p^Mb©^?£&jifi^st> m i 

4 6l:^ti5CiAl03!/-?^tga^Bi© 
mm t g b ictfc^T^ <fc*£i:K:«fc»> AJf © 
■9-7"-5 L ^>^;i/©->>^;Hi3'— x r-£*tbT8!<fc 
S. d-5 bT#— KB#fa©Weightingfc«fc 
fcM-fzmmmfcm&mm-f&o CI©;*5S£Guard-Time 
-Weighted-OFDM(GTW-OFDM) tW&„ 
[0 3 6 2] ££Cg§AJli;SigBJi©v'>#;i/B#F E gTs 50 
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Ht safcB©2/>5K;uB$|fflt s b J: *) < i: So -jr 

BSPSS^t-l^tiAf a. AfbttStAf a>Af b 
T-feS„ C©feS)B©v'>#^^it^-T, A©©f>>4< 
^«Wbfea^©X7-l/- Hi<£<&£o CdbT 
5/>*;i/«?HT sOWeightingCDHSWblcJ:?? jgAJBi: 

CI ©^SS £ Ca r r i e r - Spac i n g-We i gh t ed-OFDM ( CSW-0FDM ) 
tW&o GTW-0FDMfcffl^T2»©ra*ei3fc£JBU SB 
A/f tCT{£8?f§tK©TV{§^£, SBBJiTfWWm^-SSI 
ItSifcCJ;!), *«TVSm*©«t'5fc=r-^ b© 
^^^©SMT-*,fg|||^STV©^b/cS{f A^plfg 

*fcCSW-OPDM*fflV^}fe>>>/J«;i/«FllBt s©3S8'J 
<btr«t »?^A«i:^BJl©C/N{3M-rsPijS<b*GTW- 

0FDM i: Zmfr-SfrM: & Z £ JC «fc & §MfS^ V -^©ffiV % 

mm t v c *o t s 6. tgejg b fegfi^T- s s i: ^ a * 
Sfcs&stffSBt-a. *«ffl£-^w»J83fe©TVK::i3^ 

tr^>^;i/^M©^FfflJ±^tt/>^t'>fc«)^ z<Dij— \*m 

O 0 t£^T#|l|ffi#J©GTW-0FDM£ffl^T{£8?<fejgT 

e^^J* t ifiJS # *. «£ ^ T?8M? T V T V © 

io^ftlts *li©TV©«fc-5&H5£JSi:*P6:a3 

■5 . C ©^•&t5a?© «fc -5 ^CSW-OFDM-^C-CDMfciSfii^fr 

tscfctJ; & C/N£fev^spgjffb#;!ra 
Sf ^ b fc^i!;^©^!* 5 qitB t: «u 5 o 

[0 3 6 3] JMW5C^;^^cD«ift»iHr*i:, 
014 5 (a) (I^-r«t-5{Cil^B§r^4 s ^C^^';i/^/'?^ 
8 1 0 a~d©®^{i^ l^i:^2g©«^-^S{sT- 
HDTVfflit4saSSf§§. biPb, 014 5 

(b) ic^1-i-5{cSV>v';^/'^8 1 1 a~d©i§-£- 

a-e#5&<«:*. C©J®^, ^ lJg©A{I^{£#--h*B# 
P^TgaA J ^v^fe^^)^ iiM^P^©^^^;!/^^^^.©^^ 

■^^.tiXH^, Ae^K:a:TV©^s«JE3t«'2> s ^*^^TV^ 
4 fc», TVfli L D T V ASff^f § S . 

^ f>lc?g 1 B©->>^;i/B#HT sa^Tsbi o^ct < 
fcoT^SfctoC/NCse-fbtcfc^ llla:^^, 
[0 3 6 4] c -5 bt FB#P^i:->>^;i/B#P^©MSy 

tomtit? pHfetm. mi 2 3<D£?temtiix-ii-Ym 

MMS'KbhC- CDMfc«^b*5Ctt,t t), 

[0 3 6 5] CC1f*«:fl«j«e0i&fli^T»L/<iE^4. 
v;i/^/^iiMB#F^T M (i, D/UltA s /J^^V^^i, 
ifeJ: !3SW^A S ^ OSe»), <&S. fi?O^(S01 4 8 
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l3^-r<fc-5£D/U< 3 OdBfBSWftOftS^S 
<&t> 3 0,us«±i;%5= 01 4 8tmfJ:dic 5 0 

{IT-^Sc fctll 4 9 (a) ClftflfjC^tiot: 
TVff^ 1 s e ctC^f LTEI 1 4 9 (b) £;jVf 2ms 
CDJl^©-5*,s §5/>*;^lI8 0 1 a, ^218 
0 1 b, M§3jl8 0 1 c© 3 o©PgJl©^;i/- 
(ts HI 4 9 (c) lZ7jk-r o &*(DV)V-7(Di3— KB# 
B7 9 7 a, 797b, 7 9 7 coSDTga, Tg 
b, TgcS{f!liK5 0AS, 5 p. s , 
(t^LTi&^-rS- t)|H 1 5 OC^f =fco&Pt/f 
801a, 801b, 801 c © 3 o©p§Jl©v;i/^ 

GTW- OF DM>£3Sffl-r?.i:^^fE^iJ^{i^*»T b 
£do b*>U W$R:S©'>&^LDTV©igK{i^©^ 
!:GTW-OFDMOv;i/?;U^tl.ii:tJ; >3 

f 118 0 1 a-Ctttf— J*B#IBITgfc3 0//stl±©5 

^5, USefctHIl 2 7O7D-v^0tfslfe^©5:fflu 
ttfffflTVttLDTV^l/- K©l®fST-M^fe 
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